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CHAPTEE  LVI. 


OPHTHALMIC  SURGERY. 

[This  Chapter  has  been  written  and  contributed  by  J.  F.  STREATFEILD,  F.R.C.S.,  Surgeon  to 
the  Royal  London  Ophthalmic  Hospital,  Moorfields,  and  Ophthalmic  Surgeon  to  University 
College  Hospital.  ] 

Operations  on  the  eye  are  in  many  ways  peculiar.  They  specially  demand 
an  accurate  knowledge  of  the  anatomy  of  the  parts  concerned,  of  their  relative 
connection  and  position.  In  eye-023erations,  any  small  error  in  estimating  the 
relationships  of  the  delicate  parts  constituting  the  organ  of  vision  is  much  more 
likely  to  be  injurious  than  in  operations  on  other  parts  of  the  body.  Again, 
as  the  eyeball  is  enclosed  in  dense  firm  membranes,  capable  of  little  or  no 
extension,  inflammation  is  fraught  with  very  much  danger  to  the  future 
integrity  of  the  parts.  An  external  opening  made  into  the  globe  in  all 
probability  soon  heals  ;  but  the  parts  within,  if  there  be  inflammation,  are 
perhaps  in  so  much  the  greater  danger  ;  and,  as  the  circumference  of  the  globe 
is  limited,  the  inflammation  is  so  much  the  more  and  more  continually 
aggravated.  The  re-absorption  of  inflammatory  effusion,  and  the  return  to  the 
healthy  state,  are  hindered  by  the  unaccommodating  nature  of  the  sclerotic 
and  cornea.  The  optic  nerve  will  give  way,  after  some  time  has  elapsed,  in 
any  case  of  intraocular  pressure,  with,  of  course,  serious  injury  to  vision  (see 
Glaucoma,  p.  358).  The  sclerotic  or  cornea  may  allow  extension  ;  and  a  corneal 
or  sclerotic  staphyloma,  when  these  structures  have  been  weakened  and  dete- 
riorated, is  formed,  but  very  slowly,  and  the  bulging  is  a  permanent  deformity 
almost  always  very  seriously  interfering  with  good  vision.  Inflamma- 
tion of  the  eye,  as  of  other  parts — such  as  the  testis — which  are  enclosed  in 
inextensible  fibrous  coverings,  is  attended  with  pain  in  proportion  to  the  un- 
jdelding  nature  of  the  envelope  ;  but  the  functions  of  the  eye  are  more 
readily  destroyed,  and  we  cannot  in  the  same  way  relieve  tension  by 
straj)ping  or  by  simple  incision,  nor  can  we  so  well  apply  cold  externally. 
If  one  eye  be  destroyed  by  intenial  inflammation,  especially  of  a  traumatic 
nature,  whether  accidental  or  surgical,  the  other  will  not  improbably  follow  it 
and  also  become  blind  by  a  peculiar  "  sympathetic  inflammation,"  to  which  the 
eye,  among  duplicate  organs,  is  specially  liable.  In  some  cases  this  is  almost 
certain  ;  so  that  the  Surgeon  has  then  further  a  clear  duty  to  perform.  In- 
flammatory effusion  or  suppuration  within  other  organs,  is  followed  generally 
by  much  less  destructive  results  as  regards  the  integrity  of  the  whole ;  in 
them,  abscess  probably  soon  finds  a  harmless  outlet.  A  few  ophthalmic  opera- 
tions, especially  on  the  parts  around  the  eye,  resemble  operations  in  similar 
cases  in  ordinary  surgery,  and  are  done  according  to  general  rules  given  in  other 
chapters  (see  Chapter  LVIIL). 

It  used  to  be  always  remarked  of  the  diseases  of  the  eye  that,  even  of  many 
of  the  internal  changes,  iritic,  cataractous,  &c.,  it  was  no  small  advantage  that 
we  could  see  their  progress,  and  that  their  study  was  instructive  inasmuch 
as  it  was  the  more  certain.  With  the  ophthalmoscope  our  advantages  are 
tenfold  increased,  and  we  may  see  morbid  processes  existing  even  in  the 
choroid  or  sclerotic  coats,  in  the  retina  and  optic  nerve.  Amaurosis  is  an 
almost  obsolete  term,  or  is,  as  before,  at  any  rate  restricted  to  those  (now  com- 
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paratively  few)  cases  of  blindness  in  which  we  cannot  see  any  morbid  change — 
to  nerve-  or  brain-diseases  more  or  less  affecting  vision,  and  of  which,  even 
with  the  ophthalmoscope,  we  can  find  no  evidence.  But  the  ophthalmoscope 
has  not  added  much  to  our  powers  of  surgical  treatment  of  eye-diseases.  With  its 
aid,  detached  retina  has  been  evacuated  and  foreign  bodies  or  cysticercus  removed 
from  the  vitreous  chamber.  With  it,  also,  we  can  often  make  a  previous  ex- 
amination to  find  if  there  be  any  deep-seated  disease  to  mar  the  good  result 
otherwise  to  be  expected  of  operation.  If  we  include  in  the  term  ophthalmo- 
scopic examination  the  lateral  focal  illumination  of  an  eye  by  a  convex  lens 
and  artificial  light,  our  prognosis  is  of  course  by  this  often  very  much  assisted 
in  any  proposed  surgical  interference,  as  it  is  in  the  diagnosis  of  many  of  the 
diseases,  but  only  of  those  whose  progress  could  be  less  perfectly  seen  and 
watched  years  ago,  before  the  ophthalmoscope  was  invented  and  the  lens  used 
in  this  way, — the  iritic,  cataractous,  and  other  cases  of  disease,  not  very  deep- 
seated,  above  mentioned.  This  concentrated  side  light,  or  oblique  illumination, 
has  been  used  in  some  operations  within  the  eye,  such  as  those  for  the  removal 
of  foreign  bodies  in  the  iris  or  anterior  chamber,  at  the  time  of  the  operation, 
as  Avell  as  for  the  diagnosis  and  prognosis  generally  of  these  and  other  cases. 

Performance  of  Operations  on  the  Eye. — Nothing  by  way  of  gaining 
experience  in  eye-operations  is  of  much  account,  except  actually  operating  on 
the  patients  themselves.  Sliort  of  this,  it  is  most  valuable  to  watch  carefully 
the  operations  of  others.  In  eye-surgery,  practising  operations  on  the  dead 
su])ject  is  of  little  or  no  good  to  the  beginner.  When,  in  general  surgery,  a 
limb  is  to  be  removed,  it  is  amputated  at  a  distance  froin  the  seat  of  the 
disease;  or,  if  an  artery  is  to  be  tied,  it  is  secured  at  a  place  remote  from 
the  aneurism,  so  that  such  operations  may  well  be  practised  on  the  dead 
subject.  But,  in  eye-surgery,  we  can  never  operate  at  a  distance  from  the 
disease ;  either  we  are  immediately  concerned  in  the  part  that  is  diseased  or  we 
are  close  upon  it,  as  in  removing  an  opaque  lens,  or  in  performing  iridectomy 
on  an  adherent  iris.  Squint  operations  (tenotomy),  extirpation  of  the  eyeball, 
tapping  the  cornea,  slitting  the  canaliculus,  and  some  of  the  first  steps  of  the 
more  important  eye-operations,  such  as  the  making  a  section  of  the  cornea, 
may  be  practised  on  the  dead  subject;  but,  as  to  all  the  rest,  it  is  mere 
waste  of  time. 

Almost  all  operations  on  the  eye  are  done  with  the  patient  lying  on  a  hard 
couch,  not  quite  so  high  as  an  ordinary  surgical  operating  table,  with  a  hard 
pillow  to  raise  the  head  of  the  patient  a  little,  and'  comfortably.  The  foot 
of  the  couch  is  in  a  window,  facing  the  north  if  possible,  and  giving  a  good 
light.  The  Surgeon  stands  behind  the  head  of  the  patient,  so  as  to  use 
both  hands  conveniently,  and  to  be  out  of  the  way  of  the  light.  A  towel 
spread  on  the  pillow  is  thrown  from  behind  forwards  over  the  patient's 
head,  as  far  as  his  forehead,  and  this,  at  the  temples,  may  be  held,  if  neces- 
sary, on  each  side,  by  the  hands  of  an  assistant.  In  some  cases  the  wrists  of 
the  Surgeon  may  be  brought,  on  each  side,  up  against  the  temples,  to  steady 
the  patient^s  head  when  he  is  passive  under  chloroform.  In  eye-surgery,  the 
arms  are  seldom  required  to  be  moved  whilst  actually  operating.  In  these 
minute  operations  often  the  fingers  only,  seldom  more  than  the  hands  as  well, 
are  necessarily  changed  from  their  first  position.  Perhaps  some  pronation  and 
supination  of  the  fore-arms  may  be  called  for ;  but,  the  patient  being  under 
the  influence  of  chloroform,  his  head  even  then  may  be  steadied  or  rotated  or 
moved  from  side  to  side,  as  may  be  best,  by  resting  the  wrists  against  the 
temples  of  the  patient.  Even  the  ordinary  internal  squint-operation  may  be 
done  from  behind  the  head  of  the  patient ;  but,  in  this  case,  the  Surgeon  is  in 
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a  better  position  when  lie  is  sitting  on  the  edge  of  the  couch,  on  tlie  side 
opposite  to  that  of  the  eye  about  to  be  operated  on,  so  that  he  may  be  as 
little  as  possible  in  his  own  light.  In  either  position,  whether  from  behind  or 
on  one  side  facing  the  patient,  he  will,  for  one  or  the  other  eye,  if  both  should 
require  to  be  operated  on,  have  to  cross  his  hands,  if  not  so  ambidextrous 
that  he  can  use  the  scissors  with  his  left  hand.  And,  in  this  particular 
operation,  that  the  Surgeon  is  in  an  unfavourable  position  as  regards  light  is 
of  little  importance  to  him.  In  using  the  spring-wire  stop  speculum  to  keep 
open  the  lids,  it  is  a  point  worth  remembering  that,  chloroform  not  being 
used,  less  pain  will  have  to  be  borne  by  the  patient,  if,  when  the  speculum  has 
been  allowed  to  open  to  the  widest  extent,  it  be  then  a  very  little  closed  and 
then  so  much  fixed  open.  In  many  very  trifling  operations  a  speculum  is 
often  used,  when  chloroform  is  quite  unnecessary,  and  when  the  instrument 
would  not  be  wanted  at  all  by  a  practised  operator,  who  prefers  his  fingers. 
The  same  remark  often  applies  to  the  use  of  forceps,  for  fixing  the  eye  (see 
Tapping  the  Cornea,  p.  352).  It  is  well  if  the  fingers  can  be  made  to  answer  the 
purposes  of  speculum  and  forceps  ;  but  such  pressure  on  the  globe  of  the  eye 
with  the  fingers  as  is  required,  when  they  are  employed  not  only  to  keej)  the 
eye  open,  but  to  fix  the  globe,  would  be  dangerous  in  any  case  in  which 
any  considerable  opening  is  to  be  made  in  the  coats  of  the  eye,  as  in  some  of 
the  cataract  ojDerations,  iridectomy,  &c.  Operations  on  the  eyelids  and  con- 
junctiva, the  skin,  and  mucous  membrane,  are  probably  very  much  more 
painful  than  are  any  of  the  internal  operations  on  the  eye  :  therefore  an 
antesthetic  may  be  used  in  such  cases  for  the  sake  of  the  patient.  In  the 
major  (internal)  operations  on  the  eye  we  must  use  the  anaesthetic  very  much 
for  the  advantage  of  the  operator ;  to  whom  any  little  movements  of  the 
patient,  during  an  operation,  are  a  great  inconvenience,  if  they  be  not  actually 
dangerous  to  the  result. 

In  testing  the  amount  of  vision  of  a  cataractous  or  otherwise  blind  eye  (so 
called)  we  must  cover  the  other.  So  also,  to  produce  perfect  seclusion  of  an 
eye,  whether  after  operation  or  not,  we  must  cover  both  ;  because  the  two  eyes, 
their  irides,  and  the  muscles  of  the  globe,  act  together.  And  whenever  a 
shade  is  ordered,  it  should  be  over  both  eyes.  Of  eye-bandages,  the  best,  unless 
much  pressure  be  required,  is  Liebreich's,  which  consists  of  an  oblong  piece  of 
knitted  cotton  with  a  piece  of  tape  sewn  to  it  at  one  end,  and  at  the  other  two 
such  tapes,  which  are  joined,  and  have  beyond  them  another  single  tape.  The 
two  tapes  are  put  one  above  and  the  other  below  the  occiput  to  steady  the  ban- 
dage, and  the  two  single  ends  of  tape  are  tied  together,  as  tightly  as  may  be 
required,  round  the  head.  If  common  bandages  be  employed,  the  two  ends 
may  be  tied  in  a  knot  on  the  side  of  the  head  opposite  to  that  of  the  eye 
affected  ;  or,  the  two  ends  being  split  for  a  short  distance,  the  two  lower  half 
ends  may  be  tied  above  the  occipital  protuberance  and  the  two  upper  ones 
below  it.  The  object  is  to  employ  no  more  length  of  bandage  than  may  be 
required,  and  to  prevent  the  bandage  from  becoming  shifted.  A  narrow 
flannel  bandage,  long  enough  to  be  passed  many  times  round  the  head,  is  the 
best  bandage  Avhen  pressure  on  an  eye  is  required. 

OPERATIONS  ON  THE  EYELIDS. 

We  are  here  only  concerned  in  those  operations  which  are,  at  least  to  some 
extent,  peculiar  to  the  eyelids. 

Tumours. — Of  tumours  there  are  here,  as  elsewhere,  many  kinds. 

Molluscum  is  very  common  about  the  skin  of  the  eyelids.  This  is  best  treated 
by  thrusting  a  sharp- pointed  knife  through  the  tumour,  with  the  back  of  the 
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knife  towards  the  base,  and  cutting  outwards  so  as  to  divide  the  upper  half  of  the 
growth.  Then  with  the  ends  of  the  two  thunih-nails,  one  on  each  side,  pressed 
together  below  the  base  of  the  tumour,  the  whole  is  turned  out  easil}^  at  once. 

A  Sebaceous  Tumour,  often  containing  hairs,  is  of  frequent  occurrence, 
especially  at  the  upper  and  outer  margin  of  the  orbit.  It  should  be  dissected 
out  altogether.  It  is  generally  very  difficult  or  impossible  to  remove  the 
whole  without  opening  or  bursting  the  sac. 

The  common  Tarsal  Tumour,  as  it  is  called,  probably  has  its  origin  in 
disease  of  the  Meibomian  glands.  If  left  some  months,  it  may  become  as 
large  as  half  a  pea  ;  and  then  it  suppurates,  and  at  last  bursts  on  the  con- 
junctival side  of  the  lid.  It  should  be  opened  as  soon  as,  when  the  inner 
surface  of  the  lid  is  exposed,  the  situation  of  the  tumour  is  shown  by  a 
greyish  semi-transparent  spot.  Of  course,  if  it  have  suppurated,  it  should  be 
opened.  By  two  punctures  a  crucial  incision  is  made  in  the  more  transparent 
part  of  the  tumour,  and  the  whole  soft  contents  are  squeezed  out  with  two 
fingers.  The  contents  are  probably  firm,  and  cannot  be  evacuated,  if  the  semi- 
transparent  spot  do  not  appear. 

Ptosis. — The  muscle  that  should  raise  the  upper  lid  is  sometimes  per- 
manently paralysed,  and  then  it  may  be  noticed  that  the  occipito-frontalis 
muscle  of  the  same  side,  in  endeavouring  to  raise  the  lid,  has  corrugated  the 
skin  of  the  brow,  on  the  side  of  the  paralysed  muscle.  Hence,  in  order  to 
make  more  use  of  this  new  action  of  the  occipito-frontalis,  an  operation  is 
sometimes  employed  wdien  all  else  has  failed.  It  consists  in  the  removal  of 
a  horizontally  oval  piece  of  skin  and  some  sul)cutaneous  parts  of  the  upper 
part  of  the  upper  lid,  of  a  sufficient  size  to  allow  the  upper  lid  to  cover  the 
globe,  and  yet,  when  the  patient  lifts  his  brows,  that  the  cornea  may  be 
readily  uncovered.  A  fold  of  the  skin  is  seized  with  forceps  at  the  place  from 
which  it  is  to  be  taken ;  and  if  it  seem  to  raise  the  lid  enough,  and  not  too 
much,  it  is  cut  away  with  scissors  to  just  that  extent,  and  an  oval  wound 
is  left.  The  loose  and  vascular  skin  of  the  lids  will  very  soon  heal  without 
the  application  of  sutures. 

Tinea  Ciliaris  is  very  common,  but  only  among  the  very  poor.  Great 
cleanliness  is  required.  The  eyelashes  should  be  kept  cut  as  short  as  possible, 
for  the  better  application  of  any  ointment  or  lotion  that  may  be  prescribed,  and 
for  the  more  effectual  removal  by  bathing  of  any  accumulations  of  discharge 
from  the  edges  of  the  lids.  In  chronic  cases  these  dried  accumulations  should 
l)e  at  once  removed  by  bathing  and  wiping,  or  with  forceps,  and,  the  lashes 
being  cut  close  with  scissors,  the  excoiiated  parts  beneath  lightly  touched,  at 
intervals  of  a  week,  with  the  solid  nitrate  of  silver.  The  edges  of  the  lids  should 
be  kept  greasy  always,  meanwhile,  with  the  citrine  or  some  other  ointment. 

Trichiasis. — Trichiasis  is  an  ingrowing  of  some  of  the  lashes,  as  distin- 
guished from  Entropion,  which  is  an  inturning  of  the  whole  lid.  In  both,  the 
lashes  are  in  contact  with  the  globe  of  the  eye  ;  but  in  entrojjion  the  lid  may 
be  temporarily  rectified  and  held  in  proper  position,  and  the  lashes  are  not  then 
turned  in  ;  whereas  in  trichiasis  the  eye  cannot  l)e  freed  from  the  lashes  that 
are  in  contact  with  it  without  the  lid  being  drawn  away,  apart  from  the  globe 
of  the  eye,  as  it  is  abnormally  in  Ectropion. 

Causes. — Of  the  causes  of  trichiasis  the  commonest  is,  perhaps,  the  trent- 
ment  of  "granular"  lids  by  solid  caustics  applied  too  exclusively  to  the 
lining  membrane  of  the  lid  just  within  the  margin,  whereas  any  local  appli- 
cations of  the  kind  should  be,  at  least  equally,  applied  far  back.  (In  these 
cases  entropion  and  trichiasis  are  often  coniljined — see  "  Entropion.")  Vascular 
nebula  and  pannus  may  then  very  probably  result  from  the  irritation  ;  first,  of 
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the  granular  conjunctiva,  and,  secondly,  of  the  superinduced  trichiasis.  It  is, 
perhaps,  because  granular  conjunctiva  chiefly  affects  the  upper  lid,  that 
trichiasis  most  often  occurs  in  it,  and  so,  of  course,  pannus  appears  first  at 
the  upper  part  of  the  cornea.  As  to  the  so-called  Distichiasis,  the  disease 
has  no  real  existence ;  there  are  no  cases  in  which  two  rows  of  lashes  exist 
separately. 

Cases  of  trichiasis  vary  so  much,  and  the  modes  of  operating  are  necessarily 
so  various,  that  only  a  few  of  the  operations  can  be  here  detailed,  and  a  few 
practical  facts  noted.  The  practice  of  pulling  out  the  ingrowing  eyelashes  is 
worse  than  useless ;  because  they  only  grow  again,  the  hair-bulbs  being  left. 
The  case  is  therefore  only  temporarily  relieved,  and,  in  the  end,  vascular 
nebula  of  the  cornea  and  consequent  blindness  are  produced  by  the  constant 
mechanical  irritation  of  the  inverted  eyelashes.  Lashes  should  only  be  pulled 
out  as  a  temporary  expedient.  Patients  sometimes  come  to  the  hospitals, 
almost  blind,  who  have  been  tauglit  by  Surgeons  to  practise  the  pulling  out 
of  their  ingrowing  lashes ;  they  have  done  it  for  years,  they  have  their  own 
tweezers  and  looking-glass  for  the  purpose,  they  are  relieved  each  time 
temporarily,  but,  far  from  being  cured,  are  always  by  little  and  little  becoming 
worse.  Again,  they  not  unfrequently  break  off  the  lash,  and  then  the  broken 
end  causes  more  irritation  and  pain  than  the  whole  lash  had  done  before. 
An  eyelash,  when  it  is  to  be  pulled  out,  should  be  properly  seized,  near  the  skin, 
with  broad  and  rough-ended  forceps,  and  very  steadily  drawn  in  the  direction  in 
which  it  grows.  But  a  patient  will  twitch  it  out  quickly  with  his  tweezers  at 
right  angles  to  the  direction  of  the  growth  of  the  lash,  and  so  it  is  very  liable 
to  be  broken  off. 

If  only  one  or  two  lashes  grow  in  they  may  be  pulled  out,  once  or  twice,  in 
the  hope  they  will  not  grow  again  nor  again  be  so  misdirected.  But  if  many 
lashes  grow  in,  or  if  a  few  only  be  always  growing  in,  they  must  either  be 
excised  with  their  hair-bulbs,  or  an  attempt  must  be  made,  by  producing 
cicatrisation,  to  give  a  right  direction  to  their  future  growth.  The  latter 
operation,  being  more  tedious  and  less  certain  in  its  results,  is  not  worth 
performing,  except  on  young  persons  or  those  to  whom  personal  appearance  is 
important.  When  the  hair  and  hair-bulbs  are  extirpated,  the  whole  row 
of  lashes  of  each  lid  operated  on  should  generally  be  removed,  though  some 
only  here  and  there  be  inverted,  unless  those  which  are  turned  in  be  all  at 
one  part  of  the  margin  of  the  lid.  In  such  a  case,  a  small  round  piece  of  the 
skin  and  all  the  structures  down  to  the  cartilage  may  be  excised,  close  to  the 
edge  of  the  lid,  so  as  to  expose  the  roots  of  the  inverted  lashes,  and  the  lashes 
drawn  outwards  with  many  fine  sutures,  inserted  wherever  they  seem  to  be 
most  required ;  after  which  the  scar  may  effectually  evert  the  ingrown  lashes. 
If  the  whole  row  of  lashes,  or,  perhaps,  even  if  some  all  along  the  edge  of  the 
lid,  be  growing  in,  a  similar  operation  to  that  last  described,  but  extending 
the  whole  length  of  the  margin  of  the  lid,  may  be  done.  If  this  should  fail, 
the  lashes  may  afterwards  be  wholly  extirpated.  The  excision  of  a  part  of  the 
row  of  hair-bulbs  is  very  often  unsatisfactory,  because  the  subsequent  cicatrisa- 
tion at  the  extremities  of  the  wound  will  often  drawn  in  and  invert  some  of  the 
nearest  lashes  of  those  rightly  directed. 

Excision  of  Hair-hulhs  is  thus  done.  A  forceps  (compressorium),  having  for 
its  lower  blade  a  slightly  curved  plate  of  metal,  has  this  blade  placed  under 
the  lid,  between  it  and  the  globe.  The  other  blade,  the  skin  of  the  lid  being 
drawn  away  from  its  margin,  is  then  brought  down  upon  the  outer  surface, 
and  is  screwed  down,  so  as  to  steady  the  eyelid  between  the  two  blades  and 
hold  it  just  firmly  enough  to  control  the  bleeding,  which  in  any  operation 
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Fig.  451. 


Forceps  applied  for  Excision 
of  Hair-bulbs. 


on  the  eyelids  is  liable  to  be  considerable  and  troublesome.  This  upper  blade, 
to  admit  of  operating,  unlike  the  lower  one,  is  but  a  skeleton,  leaving  all 
the  centre  of  the  lid  and  its  margin,  on  the  outer  side,  exposed  (Fig.  451). 
With  a  scalpel,  two  incisions  are  made  along 
the  margin  of  the  lid,  one  on  each  side  of  the 
row  of  eyelashes,  carefully  including  all  of 
them ;  the  knife,  for  both  incisions,  being 
held  in  the  direction  of  the  growth  of  the 
lashes  and  made  to  cut  deeply.  The  ends  of 
the  incision  are  curved  into  each  other,  and 
then  the  piece  of  skin,  &c.,  including  the 
lashes,  is  detached  altogether  with  scalpel  and 
forceps.  The  inner  of  the  two  horizontal 
incisions  is  the  important  one.  It  must  be 
made,  with  a  firm  hand,  within  every  ingrow- 
ing eyelash,  but  in  a  regular  curve,  so  as  not 
to  make  an  irregular  edge  to  the  lid.  This 
incision  often  carries  away  with  it  a  longi- 
tudinal strip  of  the  cartilage,  which  gives 
shape  to  the  lid.  It  should  not  trench  on  the 
conjunctiva  or  on  that  aspect  of  the  lid.  Then, 
if  any  of  the  bulbs  have  been  cut  through  and 
are  left,  they  should  be  removed  :  they  are 
easily  seen  in  the  wound  as  little  dark  points. 
No  sutures  are  necessary  ;  the  skin  of  the  lid 
is  abundant, 

Symblepharon,  ETC. — When  the  palpebral  and  ocular  conjunctivae  or  the 
margins  of  the  lids  have  become  united,  the  bands  may  be  divided,  and,  to 
hinder  their  reuniting,  their  cut  surfaces  may  be  touched  with  nitrate  of  silver, 
oiled  lint  interposed,  and  a  probe  passed  along  the  track  of  the  wound  occa- 
sionally. But,  unless  a  probe  can  be,  in  any  such  case,  in  the  first  instance 
passed  freely  under  the  bands,  so  that  the}^  may  be  isolated,  they  will  jjrobably 
reunite  to  such  an  extent,  that  the  operation  will  have  been  almost  useless.  A 
better  plan,  perhaps,  than  dividing  the  band  when  the  union  is  inconsiderable, 
is  to  tie  a  strong  ligature,  passed  beneath  such  a  band,  around  it,  and  then  let 
it  drop  out  in  the  course  of  time.  If  a  probe  cannot  be  passed  under  and 
around  the  adherent  surfaces,  or  union  of  the  edges  of  the  lids,  it  may  be  first 
of  all  advisable  to  pass  a  few  silk  threads,  to  be  secured  and  left  for  some 
weeks,  so  as  to  make  a  fistulous  track  which  shall  be  the  limit  to  which  it  is 
intended  to  free  the  lid,  when  the  parts  united  are  afterwards  cut  through. 

Entropion. — If,  in  a  lax  state  of  the  lids,  as  when  a  patient  has  lately  become 
thin,  anything  should  excite  the  action  of  the  orbicularis  muscle,  those  fibres 
next  the  edge  of  the  lid  not  unfrequently  cause  it  to  become  rolled  inwards ;  and 
then  the  irritation  of  the  lashes  against  the  ocular  conjunctiva  tends  always 
to  aggravate  this  state  of  the  parts,  set  up,  accidentally  as  it  were,  in  the  first 
instance,  by  some  other  irritation.  This  abnormal  condition  is  most  com- 
monly seen  in  the  lids  of  old  people,  and  especially  in  the  lower  lid,  which 
is  kept  out  less  than  is  the  upper  lid,  by  the  convexity  of  the  globe  of  the 
eye.  For  instance,  it  is  a  not  unfrequent  occurrence,  and  must  be  looked  out 
for,  and  at  once  remedied  if  it  occur,  after  the  operation  for  senile  cataract. 
The  lids  of  old  people  contain  but  little  fat,  the  skin  lies  in  many  folds,  and 
after  an  operation,  the  skin  of  the  lid  is  bathed  in  tears,  and  so  the  more 
easily  becomes  inverted  ;  very  often,  too,  water-dressings  are  applied.  Som« 
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slight  irritation  or  pain  produces — voluntarily  or  involuntarily — an  extra  con- 
traction of  the  orMcalaris,  and  tlie  edge  of  the  lid  is  tilted  inwards.  Though 
the  irritation  of  the  lashes  is,  in  these  cases,  very  much  less  than  might  he 
expected,  and  is  not  at  all  comparable  to  that  arising  from  trichiasis  or 
entropion  in  younger  persons,  in  whom  the  lashes  are  stiffer  or  grow  irregularly, 
the  orbicularis  is  stronger  and  the  lid  altogether  firmer  ;  it  must  be  closely 
looked  for  and  prevented.  The  patient  should  be  taught,  wdien  the  inversion 
occurs,  to  put  his  finger  on  the  skin  of  the  lid,  and  so  pull  it  down  and  replace 
the  inverted  edge  of  the  lower  lid  and  the  lashes.  Water-dressings  must  be 
avoided.  Very  probably,  however,  this  will  not  be  sufficient  ;  and  then,  the 
skin  of  the  lower  lid  being  drawn  do^vn  and  well  dried,  some  collodion  should 
be  painted  along  the  edge  of  the  lid  with  a  large  brush,  and  the  parts  kept  still 
until  it  is  dried.  If  this  be  insufficient  to  remedy  the  abnormal  condition,  the 
following  operation,  applicable  atso  to  many  cases  otherwise  originating,  in 
which  the  skin  of  the  lid  is  abundant,  should  be  done.  An  oval  piece  of  the 
skin  of  the  lid,  quite  close  to  tlu  margin,  must  be  excised  horizontally.  As 
much  as  is  sufficient  of  the  skin  and  subcutaneous  tissues  is  seized  with  toothed 
forceps,  raised  a  little,  and  cut  away  with  scissors  curved  on  the  flat.  The  lid 
is  drawn  open  a  little  and  steadied  by  the  finger  of  an  assistant,  or  by  the  little 
finger  of  the  left  hand  of  the  operator,  wdiich  holds  also  the  forceps.  Then  all 
those  fibres  of  the  orbicularis  nearest  to  the  edge  of  the  lid  are  snipped  away 
with  the  scissors,  so  that  the  cartilage  is  quite  exposed.  No  sutures  are 
required,  as  a  very  speedy  union  of  the  edges  of  the  wound  is  not  desirable^ 
and  a  broader,  firmer  cicatrix  is  obtained  by  a  slower  process  of  healing. 
Enough  of  the  skin  should  be  removed,  and  all  the  inner  fibres  of  the  muscle 
causing  the  inversion. 

More  difficult,  because  more  complicated  cases,  of  older  date  and  yet  of  com- 
mon occurrence,  are  those  in  which  the  lid,  its  cartilage,  &c.,  is  altogether 
thickened,  generally  as  a  result  of  the  application  of  caustics  in  the  solid  fonn 
to  the  palpebral  conjunctiva  for  a  longer  time  than  was  needed,  probably 
for  granular  lids,  or,  as  usual,  too  near  to  the  margin  only  of  the  lid.  The 
upper  lid  is  the  one  most  frequently  affected.  This  is  the  commonest  cause 
of  trichiasis  ;  but  it  may  result  in  entropion,  or  in  both  together.  The  tri- 
chiasis must  be  treated  by  excision  of  the  hair-bulbs,  or  otherwise,  as  may 
be  required.  The  entropion  may  be  remedied  in  this,  and  in  such  cafses  of 
thickening  of  the  lid,  by  "  grooving  "  the  outer  surface  of  the  length  of  the 
cartilage,  near  its  margin,  by  first  exposing  it,  and  then  making  two  longitu- 
dinal vertical  incisions  into  the  cartilage  two-thiKls  or  more  through  its 
thickness,  inclined  to  each  other,  so  that  they  meet  below  and  form  a  V-shaped 
groove  along  the  edge  of  the  lid.  Then,  if  there  be  no  wrong  direction  in  the 
growth  of  any  of  the  lashes  (trichiasis),  but  only  the  regular  row  is  carried  in 
with  the  inverted  lid  against  the  eye,  a  few  fine  sutures  are  introduced 
through  the  skin  of  the  edge  of  the  wound,  next  the  margin  of  the  lid, 
and  then  through  the  edge  of  the  groove  in  the  cartilage,  farthest  from  the 
lid's  margin.  If  the  lashes  have  been  removed  for  concomitant  trichiasis, 
the  fine  sutures  are  merely  put  through  the  two  lips  of  the  skin- wound,  so 
as  to  approximate  the  sides  of  the  groove  in  the  cartilage,  and  keep  out  the 
incurved  margin.  In  some  cases  of  entro23ion,  an  operation,  the  reverse  of 
that  sometimes  adopted  in  cases  of  ectropion,  the  V-Y-operation,  may  be 
done.  A  Y-shaped  incision  may  be  made  through  the  skin  and  subc^itaneous 
parts  of  the  (lower)  lid,  and  the  point  of  the  angle,  being  dissected  up,  is 
extended  down  below  the  jxjint  from  which  it  was  taken,  and  then  secured 
with  some  fine  sutures. 
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Ectropion. — For  this  morbid  condition,  and,  in  a  less  degree,  for  entropion, 
it  is  not  possible  to  point  out  any  single  operation  as  a  cure.  Neither  of  them 
is  a  disease,  but  the  result  of  various  diseases  ;  and  even  though  two  cases  of 
ectropion,  for  instance,  may  he  considered  due  to  the  same  disease,  they  will 
very  probably  call  for  different  methods  of  treatment.  Some  operations  in 
these  cases  are  often,  however,  applicable  in  a  general  way,  as  the  disease 
which  has  been  their  origin  is  common  to  them.  In  thin  old  people,  who  have 
been  stout,  a  weak  orbicularis  muscle,  with  loose  skin,  induces  passively,  on  any 
slight  provocation,  ectropion  of  the  lower  lid,  and  perhaps  also  consequently 
lacrymation  (which  always  aggravates  the  eversion  of  the  lid — see  "  Slitting  the 
Punctum,'"'  below).  The  very  existence  also  of  the  ectropion  in  time  only 
aggravates  the  disease  by  exposure,  and  consequent  thickening,  of  the  conjunc- 
tiva. A  tendency  to  entropion  or  ectropion  may  often  be  remedied  by  means 
which  in  a  normal  lid  would  produce  the  contrary  results.  Thus  caustics  too 
freely  applied  to  the  conjunctival  surface  of  the  margin  of  the  lid,  it  has  been 
said,  have  often  caused  entropion.  So,  also,  if  sufficiently  used,  the  application 
of  nitrate  of  silver,  or  some  other  caustic  from  time  to  time,  will  sometimes 
\  -cure  a  slight  ectropion.  It  has  been  said  that  a  weak  orbicularis  induces  a 
passive  ectropion  ;  and  also  that  a  removal  of  some  too  powerful  and  active 
libres  of  the  same  muscle,  next  the  lid's  margin,  will  cure  many  trifling  cases  of 
entropion.  Severer  cases  of  old  and  confirmed  ectropion  will  probably  require 
to  be  treated  by  a  V-shaped  excision  of  a  part  of  the  whole  thickness  of  the 
lid  :  the  cut  surfaces  being  afterwards  brought  together,  and  adapted  with 
entomological  pins  and  silk  twisted  around  them.  Ectropion  generally  occurs 
in  the  lower  lid ;  entropion  (in  the  numerous  cases  in  wdiich  there  is  thickening 
and  perhaps  trichiasis)  generally  in  the  upper  lid,  being  there  artificially  pro- 
duced. Ectropion  from  deficient  power,  or  paralysis,  of  the  orbicularis,  by 
force  of  gravity,  and  entropion  from  excessive  action  of  the  marginal  fibres  of 
tlie  same  muscle,  as  explained  already,  both  afl'ect  the  lower  Ed  as  a  rule. 

OPERATIONS  ON  THE  TEAR-PASSAGES. 

Slitting  the  Punctum  and  Canaliculus. — In  any  case  in  which,  without 
any  special  exciting  cause,  the  tears  are  found  to  run  down  the  cheeks,  this 
state  of  things  must  be  remedied  as  soon  as  possible,  or  it  aggravates  itself.  In 
J  the  first  place,  in  operating  here,  we  have  to  ascertain,  first,  if  the  lower  punc- 
I  tum  be  rightly  placed  in  contact  with  the  globe  of  the  eye  ;  second,  if  it  be 
:  patent ;  thirdly,  if  the  canaliculus  or  nasal  duct  be  obstructed.    Seldom,  if  the 
punctum  be  averted  from  the  globe,  will  it  be  enough  to  restore  its  right 
j  position.    Whilst  disused,  it  has  become  permanently  too  narrow.    If  it  be 
!  everted  a  little,  it  will  be  enough  that  the  punctum  be  divided,  so  that  the 
tears  may  reach  the  slit-shaped  artificial  opening.    If  it  be  closed,  or  too  small, 
it  must  be  slit  up  ;  and  if  the  canaliculus  or  nasal  duct  be  obstructed,  it  must 
be  thenceforth  repeatedly  probed. 

Among  the  preliminary  "  special  exciting  causes  "  of  an  overflow  of  tears, 
besides  grief  and  casual  external  stimulants,  such  as  peat-smoke,  we  must  not 
omit  to  search  for  eyelashes,  or  other  foreign  bodies,  in  or  upon  the  conjunc- 
tiva. If  there  be  intolerance  of  light,  there  is  generally  an  equal  amount  of 
lacrymation  when  the  eyes  are  exposed  to  light.  Both  are  excessive  in  the 
common  conjunctivitis  of  weakly  children.  Probably,  even  though  the  cause 
!  of  the  weeping  be  but  temporary — swelling  of  the  parts  near  the  orifice  during 
[1  conjunctivitis,  or  abscess  of  the  margin  of  the  lid  everting  the  punctum — it 
will  be  best  to  slit  the  inferior  canaliculus.    And  as  to  the  slitting  operation^ 
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it  may  quite  safely  be  done  in  any  case,  even  if  only  temporarily,  required  ; 
for,  if  it  do  no  good  afterwards,  it  does  no  harm,  and  the  imperfection  of  the 
punctum  seems  to  be  of  no  more  serious  importance  than  is  that  of  the  pupil- 
lary aperture  after  an  iridectomy  that  was  needed  and  then  done.  As  the 
lower  lid  is  of  the  two  the  most  subject  to  ectropion,  so  also  it  seems  that  the 
lower  punctum  is  the  more  frequently  everted,  obstructed,  or  obliterated. 
Gravity  is  perhaps  concerned  in  both.  The  Surgeon's  attention  is  seldom 
called  to  the  upper  punctum  ;  if  it  be  too  small,  altogether  absent,  or  abnor- 
mally placed,  perhaps  he  is  not  called  on  to  discover  the  fact ;  but,  on  exami- 
nation, the  punctum  is  generally  found  to  be  in  right  position  and  patent, 
and  yet  insufiicient  to  prevent  lacrymation  when  the  lower  punctum,  to  which 
the  tears  gravitate,  is  not  fit  to  receive  them,  or  the  canaliculus  and  nasal  duct 
to  convey  them  away.  If  the  lower  punctum  be  so  much  everted  that  for  any 
length  of  time  it  is  dried,  it  probably  becomes  narrowed,  and  would  not  carry 
away  the  tears,  even  if  the  ectropion  were  remedied  and  the  ptmctum  again 
moistened. 

Operation. — The  patient  is  seated  in  a  chair,  in  a  good  light,  with  his  head 
thrown  back,  a  towel  over  it,  and  resting  on  the  chest  of  the  operator,  who  is 
standing  behind  him.  A  finger  or  the  thumb  of  the  left  hand  is  placed  lightly 
on  the  lower  and  outer  part  of  the  skin  of  the  lower  lid,  which  is  di-awn  forcibly 
down  and  outwards,  and  fixed  by  pressure  on  the  malar  bone  sufficient  to  over- 
come the  force  of  the  orbicularis.  If  the  punctum  be  not  everted,  so  that  it 
may  be  fairly  seen,  it  is  well  exposed  to  view  by  slight  traction  wdtli  another 
finger  on  the  skin  of  the  inner  part  of  the  lower  lid,  drawing  it  downwards  a 
little  and  fixing  it  in  that  position.  If  the  skin  of  the  lower  lid  be  wet  with 
tears  or  greasy  with  ointment,  it  should  be  first  of  all  wiped 
dry  ;  or  a  corner  of  the  towel  may  be  required  to  be  applied 
between  the  fingers  and  the  eyelid.  The  knife  employed  is 
very  narrow,  and  about  an  inch  in  length  altogether.  It  ends 
in  a  small  probe,  of  about  a  line  in  length,  with  a  slightly 
bulbous  extremity,  bent  somewhat  towards  the  cutting  edge 
(Fig.  452,  h).  It  is  held  with  the  probe-point  turned  down- 
wards and  directed  into  the  punctum ;  and,  when  the  Surgeon 
is  sure  of  its  being  in  the  right  position,  some  little  force  may 
be  employed,  if  necessary,  for  its  passage  through  the  punctum. 
If  the  punctum  be  quite  obstructed  or  disguised,  it  is  well  to 
be  as  sure  as  possible  that  the  knife  is  rightly  directed  ;  if 
little  pits  be  made  in  the  soft  skin  or  conjunctiva  with  the 
probe-end,  it  is  so  much  the  more  difficult  afterwards  to  make 
sure  of  the  real  position  of  the  punctum.  A  minute  depression, 
made  oval  by  traction  on  the  skin  of  the  lid,  will  be  detected 
in  the  right  anatomical  position  of  the  punctum,  even  if  it  be 
"  P  '      quite  impervious  to  the  tears.    The  right  position  may  be 

a,  b,      judged  of  by  relaxing  for  an  instant  the  dragging  force,  and, 

Fig  452  —  a  bathed  in  tears,  it  may  be  wiped  dry,  and  a  very 

Bowman's  Probe  little  quantity  of  the  tears  may  be  detected  lying  in  the  natural 
Duct '^6*^°Webe?s  P^*  ^r  oozing  from  it.  The  probe-point  being  within  the 
CanaiicSus^^^^^^  piuictum,  the  knife  is  turned  half-round,  so  that  the  cutting 
edge  is  directed  upwards  and  towards  the  nose,  and  the  probe- 
end,  which  is  not  in  a  line  with  the  rest  of  the  instrument,  is  directed  in  that 
which,  anatomically,  is  known  to  be  the  direction  of  the  canaliculus.  This  is 
then  slit  up,  as  far  as  the  probe  end  will  let  the  knife  go,  towards  the  nose, 
or,  at  least,  well  into  that  part  of  the  palpebral  conjunctiva  in  which  the  tears 
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liiibitually  lie.  The  nasal  duct  may  now  be  probed  if  necessary.  If  a  little 
clot  of  blood  lie  between  the  edges  of  the  wound,  it  is  no  disadvantage,  as  it 
will  hinder  their  reunion.  A  day  or  two  after  the  operation,  a  probe  should 
be  passed  along  forcibly  between  the  edges  of  tlie  wound  to  tear  through  recent 
adhesions,  if  they  have  formed.  After  this,  the  open  channel  will  be  patent  ; 
perhaps  not  throughout  the  extent  of  the  incision,  but  sufficiently  far  from  the 
punctum  to  gain  all  the  advantages  to  be  desired  of  the  operation,  whether  for 
tlie  admission  of  tears  to  the  sac  and  nasal  duct,  wlien  they  are  in  a  healthy 
-tate,  or  for  the  entry  now  and  then  of  a  probe  to  be  passed  along  the  latter 
•  hannel  if  it  be  obstructed.  A  small  piece  of  the  inner  lip  of  the  slit-up  canali- 
culus has  been  sometimes  removed  with  advantage,  when  there  is  eversion  of  the 
edge  of  the  lid  of  an  amount  and  kind  which  would  suggest  it.  It  is  easily 
done,  the  lid  being  fixed  and  drawn  down  and  outwards,  with  forceps  and 
scissors. 

The  upper  punctum  seems  to  be  alone  generally  insufficient.  I  do  not 
remember  to  have  slit  it  up  usefully  but  once,  in  a  case  (Ophthalmic  Hospital 
Reports,  vol.  iii.  p,  4)  in  which  the  lower  orifice  could  not  in  any  way  be  found 
in  the  dried  mucous  membrane.  The  upper  punctum  was  in  no  way  abnormal, 
and,  when  slit,  I  passed  a  curved  probe  by  it  into  the  sac  and  back  by  the 
lower  canaliculus  so  as  to  make  it  emerge  at  the  lower  punctum.  Then  the 
lower  punctum  could  be  slit  as  usual,  and  the  case  was  cured  forthwith.  The 
upper  punctum  and  canaliculus,  even  if  slit,  unfortunately  do  not  make  a  con- 
venient way  for  the  probing  of  the  nasal  duct,  because  of  the  projection  of  the 
brow  ;  and  the  upper  channel  alone,  even  if  rightly  placed  and  patent,  does 
not  prevent  lacrymation,  or  at  least  very  often  fails. 

In  acute  inflammation  or  abscess  of  the  lacrymal  sac,  the  lower  canaliculus 
must  be  slit,  and  the  matter,  if  any,  thereby  let  out  on  the  conjunctival  aspect 
of  the  lid,  or  evacuated  with  gentle  pressure  steadily  made  with  two  or  three  of 
the  fingers  over  the  sac.  A  new  difficulty  in  this  case  presents  itself  in  the 
firm  swelling  of  the  soft  parts  of  the  neighbourhood  of  the  sac,  which  makes  it 
very  difficult  to  obtain  a  view  of  the  punctum  so  as  to  introduce  the  probe- 
ended  knife.  This  may  generally,  however,  be  done  by  pressing  the  point  of  a 
finger  or  the  end  of  the  handle  of  a  scalpel  into  the  ocdematous  tissues  just  out- 
side the  right  position  of  the  punctum,  so  as  to  evert  it,  although  the  whole  lid 
cannot  be  everted  or  drawn  aside.  An  abscess  of  the  lacrymal  sac,  if  neglected, 
will  open  through  the  skin,  and  leave  a  permanent  scar,  but  in  no  case  should 
it  be  opened  externally,  unless  an  external  opening  should  be  plainly  inevi- 
table, and  even  then  the  slitting  the  canaliculus  and  probing  the  nasal  duct 
must  be  done  as  before.  A  fistula  lacrymalis  is  understood  to  mean  a  perma- 
nent external  opening,  leading  down  to  the  lacrymal  sac,  not  to  the  gland. 
It  is  not  an  uncommon  result  of  neglect  of  obstruction  of  the  nasal  duct.  In- 
flammation of  the  sac  arises,  and  goes  on  to  suppuration ;  and,  this  being 
neglected,  the  abscess  opens  externally  through  the  skin.  The  pain  being 
relieved,  the  disease  is  probably  still  neglected,  and  a  fistulous  opening  is 
established.  A  scar  cannot  then  be  avoided ;  but  a  fistula  in  this  situation  may 
generally  be  induced  to  heal,  if  the  nasal  duct  be  diligently  probed  and  the 
natural  outlet  of  the  tears  re-established.  Whilst  there  is  discharge,  it  may 
be  well,  by  the  use  of  a  small  India-rubber  bottle  syringe  introduced  by  the 
fistulous  opening,  if  it  have  not  begun  to  contract,  or  by  the  slit-up  canali- 
culus, to  inject  tepid  water  or  astringent  lotions  from  time  to  time. 

Probing  the  Nasal  Duct. — The  normal  punctum  admits  only  so  very  small  a 
probe,  that,  when  the  nasal  duct  is  in  any  way  obstructed,  it  must  be  slit  up  as 
described.    Thenceforward  a  sufficiently  large  probe  can  be  passed,  when  it  is 
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required,  to  act  as  a  bougie  to  overcome  such  sliglit  obstructions  as  not 
unfrequently  are  the  cause  of  the  enduring  lacrymation,  or,  it  may  be,  of  the 
subsequent  serious  inflammation  and  suppuration  within  the  lacrymal  sac  ;  to 
evacuate  the  muco-purulent  matter^  and  then  afterwards  to  obviate  the  obstruc- 
tion by  slow  degrees.  Bowman's  probes  are  of  six  sizes.  Fig.  452  a,  represents  the 
largest^  No.  6,  of  the  actual  size.  It  is  the  most  useful  size,  and,  although  very 
often  it  cannot  at  once  be  passed  through  the  nasal  duct,  we  always  aim  at 
so  doing  in  the  lurther  treatment  by  probing  of  any  such  case.  Lacrymal  probes 
(for  the  nasal  duct)  have  two  slight  bends  at  perhaps  one-third  and  two-thirds 
of  an  inch  from  the  end,  the  one  bend  being  made  at  a  quarter  turn  from  the 
direction  in  which  the  other  bend  is  made.  By  having  these  different  bends, 
the  end  of  one  of  these  j^robes  will  so  much  the  better  find  its  way  and  pass 
along  the  nasal  duct,  either  unassisted,  held  loosely  in  the  fingers,  or  being 
slightly  rotated  by  the  Surgeon  as  it  is  pressed  downwards.  The  patient  being 
seated  with  the  back  of  his  head  against  the  chest  of  the  Surgeon  who  is  stand- 
ing behind  him,  the  probe  is  held  horizontally  in  tlie  right  hand  for  the  right  eye, 
and  vice  versa;  with  one  finger  of  the  other  hand  the  skin  of  the  lower  lid  is  drawn 
down  and  outwards,  as  in  the  operation  of  slitting  the  canaliculus.  With 
another  finger,  the  skin  of  the  same  lid  is  drawn  down  a  little  just  at  the 
punctum,  so  as  thus  to  evert  the  lid  and  show  the  orifice  by  which  the  probe  is 
entered,  the  point  of  it  being  kept  down  a  little,  so  as  to  feel  the  bottom  of  the 
open  mucous  channel  as  it  is  passed  along  ;  and,  the  parts  being  stretched  at 
the  same  time,  it  is  hardly  possible  to  make  a  false  passage.  The  probe  is 
known  to  be  in  the  sac  by  the  resistance  that  is  felt,  and  by  the  absence  of  any 
elasticity  ;  and,  when  the  lower  lid  is  no  longer  kept  on  the  stretch,  pressing 
tlie  end  of  the  probe  inwards  towards  the  nose,  if  the  probe  be  in  the  sac,  does 
not  pucker  tlie  skin  of  the  parts  concerned.  If  the  probe  have  met  with  any 
obstruction  in  the  canaliculus,  if  it  have  folded  the  lining  membrane  and 
cannot  therefore  pass,  it  should  be  withdrawn  a  little  and  then  passed  onwards 
again,  the  lower  lid  being  always  drawn  very  much  down  and  outwards,  so  a& 
to  make  sure  that  it  is  in  the  right  direction  ;  then,  by  steady  pressure,  with 
slight  rotation  of  the  probe,  the  obstruction  may  be  soon  overcome  ;  if  not,  a 
smaller  and  a  smaller  probe  must  be  used  until  one  is  passed.  Then  the  size 
of  the  probe  is  noted,  and  each  succeeding  time  a  larger  one  is  attempted  to  be 
passed.  It  may  be  well,  perhaps,  to  leave  it  in  a  short  time  when  it  is  passed 
through  a  stricture. 

The  probe,  having  been  introduced  into  the  lacrymal  sac,  has  yet  to  be 
passed  along  the  nasal  duct.  To  do  this  it  is  very  necessary  to  proceed  in  no 
uncertain  way,  or  many  difficulties  may  yet  be  encountered,  and  a  false  passage 
made.  The  point  of  the  probe,  now  in  the  sac,  is  against  the  bony  inner 
wall.  It  must  be  held  there  whilst  the  probe  is  brought  up  from  the  hori- 
zontal to  the  vertical  position.  It  will  then,  at  least,  begin  to  pass  along  the 
nasal  duct,  if  it  will  not  traverse  the  canal.  The  direction  of  the  nasal  duct — 
downwards,  backwards,  and  inwards — being  borne  in  mind,  the  probe  is 
gently  pressed  on  ;  it  must  not  be  held  so  tightly  between  the  fingers  that  it 
cannot  follow  the  course  of  the  duct,  and  sometimes,  it  has  been  observed,  a 
slight  rotation  by  the  Surgeon's  fingers  will  facilitate  matters.  If  it  will  not 
pass  down  to  the  floor  of  the  nostril,  perhaps  an  inch  and  a  half,  a  little  more 
pressure  may  be  exerted  and  continued,  and  increased  if  the  probe  seem  to  pass 
at  all.  The  probe  generally  passes  easily  enough  through  tlie  lower  part  of  its 
course.  Experience  alone  can  determine  when  and  how  much  pressure  may 
be  exerted  without  fear  of  making  a  false  passage. 

For  stricture  in  the  bony  nasal  duct,  it  would  seem  to  be  useless  to  leave  the 
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probe  ill  for  a  short  time,  as  may  be  clone  for  the  strictures  of  the  canaliculus 
above  described.  It  should  be  removed  when  it  has  passed  all  along  the  duct. 
It  must  be  passed  again  many  times  at  intervals  of  a  few  days,  and  the  size, 
up  to  No.  6,  increased,  if  at  first  it  have  not  been  possible  to  pass  the  largest 
probe.  If,  after  the  obstruction  has  been  remedied,  as  very  often  happens,  the 
stoppage  again  take  place  (the  punctum  and  canaliculus  are  now  always 
patent),  recourse  must  be  again  liad  to  the  probing.  The  smaller-sized  probes 
are  liable  to  be  caught  in  folds  of  the  mucous  membrane  and  to  make  false 
passages  ;  and  No.  6  (or  5  or  4)  by  a  little  pressure  in  the  right  direction,  and 
with  all  due  precautions,  will  almost  certainly  pass.  If  the  probing  finally  will 
not  cure  the  obstruction,  a  style,  introduced  by  the  slit  canaliculus,  must  be  worn 
for  a  time.  It  consists  of  a  silver  wire,  of  the  size  of  the  No.  6  probe,  two  inches 
or  less  in  length,  and  abruptly  tapered  into  half  an  inch  of  about  the  size  of  the 
No.  2  or  3  probe  ;  this  end  is  bent  down  when  the  style  has  been  introduced. 

SQUINT-OPERATIONS. 

In  these  operations  the  object  is,  by  dividing  the  tendon  of  the  rectus  muscle 
which  produces  the  Strabismus,  to  cause  it  to  become  attached  to  the  globe  of 
the  eye  at  a  point  behind  its  natm^al  insertion  into  the  sclerotic.  Then  the 
muscle  regains  and  retains  the  power  of  moving  the  eye,  but  in  a  diminished 
degree,  so  as,  usually  and  without  any  special  exertion,  to  place  the  eye  in  a 
position  parallel  to  that  of  the  other.  The  first  point  in  diagnosing  a  fit  case 
for  tenotomy  in  squint  cases  is  to  ascertain  that  all  the  muscles  of  the  eye  act, 
and  that  there  is  no  paralysis  of  any  of  them.  Then,  again,  an  operation  should 
not  be  performed  in  any  case  in  which  the  squint  is  not  confirmed,  where  some- 
times there  is  no  degree  of  squint ;  in  such  a  case,  spectacles  should  be  tried. 
Convex  glasses  (for  hypermetropia)  are  very  often  needed  in  squint  cases  to 
remedy  a  slight  degree,  or,  at  least  after  the  operation,  to  correct  the  pre-exist- 
ing error  of  refraction.  The  hypermetropia  is  the  cause  why  most  of  the 
patients  who  squint  have  begun  to  do  so  at  the  age  at  which  children  have 
learned  to  read  and  observe  near  objects  closely.  Very  young  children  are 
therefore  very  rarely  subjects  for  squint-operation.  And  even  if  the  case  be 
one  of  a  confirmed  squint,  the  operation  (in  a  very  young  child)  may  be 
deferred,  if  the  vision  of  neither  eye  he  imimired.  A  large  majority  of  these 
cases  are  of  convergent  strabismus,  requiring  division  of  the  internal  rectus 
tendon  or  tendons.  Of  307  primary  operations  for  squint,  at  the  Royal 
London  Ophthalmic  Hospital,  in  Moorfields,  in  1871,  275  were  for  convergent, 
and  32  for  divergent  strabismus.  The  superior  or  inferior  rectus  tendons  are 
very  rarely  divided.  A  squint  downwards  is  hardly  ever  seen  but  in  hydro- 
cephalus, of  which  it  is  supposed  by  some  to  be  pathognomonic  ;  it  is,  in 
these  cases,  of  both  eyes,  and  only  occurs  at  intervals. 

To  ascertain  the  existence  or  the  degree  of  squint,  the  patient  is  placed 
standing  before  the  Surgeon,  who  observes  which  eye  seems  to  squint.  The 
Surgeon,  if,  for  instance,  the  patient's  right  eye  be  turned  inwards  in  looking  at 
him,  extends  and  closes  the  fingers  of  his  right  hand,  bringing  them  with  the 
back  of  the  hand  to  the  face  of  the  patient,  close  up  before  his  left  eye,  without 
touching  it ;  then,  the  patient  still  regarding  the  face  of  the  Surgeon,  the  left 
eye  being  shut  out,  the  right  eye  is  everted  from  its  former  position  and  turned 
out  sufficiently  to  continue  the  steady  gaze  of  the  patient  in  the  face  of  the 
Surgeon.  The  Surgeon  now  removes  his  hand  quickly  from  before  the  left  eye, 
and  this  is  observed  to  be  turned  inwards,  as  the  right  was  ;  probably  it  now 
quickly  adjusts  itself,  and,  as  at  first,  the  right  is  again  inverted.    Or  the 
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Surgeon,  if  the  right  eye  do  not  now  seem  to  be  again  turned  in,  uses  his  other 
hand,  and  ex  chides,  without  closing,  the  patient's  riglit  eye,  to  see,  as  the  patient 
is  always  looking  steadily  in  his  face,  if  the  other  will  now  seem  to  correct 
itself;  and  so  he  proceeds,  successively  and  alternately,  to  confirm  his  diagnosis. 
It  is  very  improbable  that,  if  there  be  some  degree  of  convergent  strabismus, 
even  though  not  constant  but  recurrent,  it  will  not  be  manifested  when  the 
patient  is  under  the  excitement  of  a  formal  examination,  and  is  regarding  a 
rather  near  object,  the  face  of  the  Surgeon.  If  there  be  no  squint,  and  the 
previous  diagnosis  were  in  error,  whichever  eye  is  shut  out  in  the  way 
described,  the  other  will  not  move  or  change  its  position,  for  it  continues  to 
look  at  that  at  which  it  was  desired  to  look. 

If  we  desire  to  estimate  exactly  the  degree  of  strabismus,  the  patient  is  desired 
to  look  straight  before  him  at  any  object.  A  little  mark  is  then  made  on  the 
skin  near  the  edge  of  the  lower  lid  of  the  wrongly  directed  eye,  at  a  point 
vertically  corresponding  with  the  outer  (or  inner)  edge  of  the  circumference  of 
the  cornea.  Then  the  other  eye  of  the  patient  is  closed  with  the  hand  ;  and  the 
patient,  without  turning  his  head,  is  desired  still  to  regard  the  same  object. 
The  squinting  eye  is  then  righted  ;  and  another  mark,  again  corresponding  to 
the  same  part  of  the  margin  of  the  cornea,  is  made  on  the  lower  lid.  Then  the 
distance  between  the  two  marks  is  measured,  and  the  squint  is  said  to  be  of  so 
many  lines.  If,  in  a  case  of  convergent  squint,  the  interval  be  of  as  much  as 
three  or  four  lines,  it  is  probably  advisable  that  the  tendons  of  both  the  internal 
rectus  muscles  should  be  divided  at  once,  rather  than  that  alone  of  the  eye  only 
ostensibly  squinting.  In  the  more  common  and  less  degrees  of  convergent 
squint,  it  is  best  at  first  in  each  case  to  divide  only  the  internal  rectus  tendon 
of  the  eye  habitually  inverted,  and  to  divide  the  other  afterwards  only  if  the 
first  operation  should  prove  to  be  insufficient.  To  determine  which  eye  is  to 
be  operated  on,  close  attention  to  the  patient,  for  a  short  time,  covering  neither 
eye,  will  generally  be  enough  ;  or  both  eyes  of  the  patient  may  be  repeatedly 
covered  for  a  minute  and  imcovered  with  the  hand  of  the  Surgeon,  so  as  better 
to  observe  which  eye  is  habitually  turned  in.  As  to  repeated  divisions  of  the 
same  internal  rectus  tendon,  when  the  eye  has  persistently  remained  inverted, 
experience  is  rather  unfavourable  ;  but  if  without  it  the  defect  be  not  remedied, 
it  must  be  done,  supposing,  of  course,  that  the  opposite  internal  rectus  tendon 
has  been  cut. 

Operation. — The  operation  for  squint  is  thus  done.  A  wire-speculum  (Fig. 
453  a)  is  inserted  between  the  lids,  which  are  thus  widely  opened.  A  small 
fold  of  the  conjunctiva  is  then  seized  with  toothed  forceps  with  fine  points 
(Fig.  453  5),  just  below  and  a  little  in  front  of  the  insertion  of  the  rectus  ten- 
don to  be  divided  ;  with  straight  and  rather  blunt-pointed  scissors  (Fig.  453  c), 
this  little  fold  is  cut  through  horizontally  ;  the  forceps  is  then  inserted,  closed, 
rather  deeply  in  the  wound,  and  a  fold  of  subconjunctival  tissue,  fascia,  &c., 
is  pinched  up  close  to  the  sclerotic,  and  divided  with  the  scissors  on  its  sclerotic 
side.  Now,  the  forceps  still  holding  that  which  was  last  taken  up  with  it,  the 
points  of  the  scissors  being  still  pressed  against  the  sclerotic,  and  each  time  very 
little  opened,  a  succession  of  little  snips  is  made,  the  scissors  being  pushed 
backwards  to  some  little  distance  beyond  the  insertion  of  the  rectus  tendon  and 
below  the  muscle.  When  none  of  the  fascia  in  this  tunnel-like  opening  re- 
mains uncut,  when  it  offers  no  more  resistance,  the  scissors  are  withdrawn,  and, 
remembering  the  direction  of  the  deep  little  opening  just  made,  and  observing 
that  the  eye  has  not  changed  its  position,  or,  if  it  have  moved,  allowing  so 
much  for  the  change  of  position,  the  strabismus-hook  (Fig.  453  d)  is  quickly 
inserted  and  carried  directly  backwards  through  the  length  of  the  opening  in 
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the  conjunctiva  and  subconjunctival  tissues,  and  then,  the  point  being  always  kept 
dose  against  the  convex  sclerotic.,  the  handle  is  depressed,  and  the  hook  passed 
upwards  under  the  tendon  of  the  muscle  to  be  divided,  and  brought  forwards  up 
to  its  insertion.  The  points  of  the  scissors  are  then  carried  along  the  sclerotic 
side  of  the  hook,  and  opened  a  little,  so  that  one  blade  passes  with  the  hook 
under  the  tendon,  and  the  other  in  front  of  it.  This  blade  will  pass  beneath 
the  conjunctiva  without  penetrating  it,  or  if  it  be  too  closely  adherent,  the 
two  blades  of  the  scissors,  closed,  may,  before  dividing  the  tendon,  be  made  to 
open  a  way  in  front  of  the  insertion  of  the  tendon.    The  tendon  is  then  cut 


a.  h.  c.  d.  e. 

Fig.  453.— a.  Wire-Speculum,     b.  Toothed  Forceps  with  Fine  Points,    c.  Straight  Scissors. 
d.  Strabismus-Hook.    e.  Scissors  for  Dividing  Optic  Nerve  in  Extirpation  of  the  Eye. 


through  ;  the  liook  being  at  the  same  time  everted  a  little  to  allow  one  blade 
of  the  scissors  to  pass  between  it  and  the  sclerotic.  The  scissors'  blades  are 
opened  as  little  as  may  be  required,  so  as  to  prevent  any  unnecessary  disturb- 
ance of  the  parts,  or  tearing  open  of  the  external  opening.  An  inexperienced 
operator  is  liable  to  be  misled  by  a  want  of  knowledge  of  the  feel  of  the  scle- 
rotic, when  it  is  reached  as  the  hook  is  passed  along  beside  the  globe  upon  it ; 
or  by  a  fear  of  keeping  close  to  the  globe  of  the  eye.  There  is  no  fear,  espe- 
cially for  an  anatomist,  of  cutting  into  the  sclerotic.  The  tendon,  before  it 
is  lost  in  the  sclerotic,  lies  for  some,  or  all,  the  distance  along  the  surface  of 
this  membrane  ;  so  that,  to  insert  a  hook  beneath  it,  the  end  of  it  must  be 
brought  to  bear  at  a  point  inferior  to  and  behind  the  insertion  ;  and  then,  being 
steadily  pressed  against  the  sclerotic  with  some  little  force,  it  must  be  carried 
upwards  and  backwards  and  then  a  little  forwards.  In  these  operations  for 
the  division  of  tendons  we  must  also  recollect  how  wide  is  the  insertion,  and 
at  what  distance  from  the  margin  of  the  cornea  ;  and  in  this  they  vary  a  little. 
The  opening  in  the  conjunctiva  should  be  made  no  larger  than  will  be  enough. 
The  conjunctiva,  when  the  tenotomy  is  completed  by  this  method,  prevents 
the  eye  from  being  carried  unrestrainedly  in  the  opposite  direction.  The 
object  is  not  merely  to  divide  the  tendon  ;  but,  according  to  the  degree  of  dis- 
tortion, the  operator  will  separate,  more  or  less,  the  tendon  and  muscle  from 
its  surroundings.  In  an  extreme  case,  any  minor  tendinous  insertions  lying 
beneath  the  chief  portion  of  the  muscle  concerned  must  be  searched  for  and 
divided  ;  while,  in  trifling  cases,  these,  or  at  any  rate  the  areolar  tissue  in  con- 
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iiection  witli  the  tendon,  should  be  undisturbed.  It  is  not  advisable,  however, 
in  extreme  cases,  that  the  operation  should  be  made  to  resemble  the  old  squint- 
operation,  by  dividing  the  conjunctiva  over  the  insertion  of  the  tendon.  If 
this  be  done  in  internal  strabismus,  it  leads  to  retraction  of  the  caruncle  and 
the  plica  semilunaris,  and  a  staring  look  of  the  eye,  although  it  be  made  to  act 
in  a  parallel  direction  with  the  other.  To  obviate  the  difficulty  of  an  exten- 
sive accidental  rent  of  the  conjunctiva  during  the  operation,  especially  if  it 
seem  to  be  thin  and  liable  to  be  torn  open,  the  forceps,  instead  of  a  second 
time  being  made  to  grasp  the  parts  to  be  divided,  may  at  first  be  made  to  seize 
the  subconjunctival  tissues  together  with  the  conjunctiva  in  a  fold  in  a  radiat- 
ing direction  from  the  centre  of  the  cornea,  and  the  conjunctival  opening  made 
far  back  from  the  margin  of  the  cornea  ;  the  scissors  also  should  be  less  blunt- 
pointed  than  those  figured,  and  by  pressing  their  separated  points  towards  the 
eyeball  firmly  before  closing  them,  to  make  the  division,  the  operation  may  be 
completed  without  using  the  forceps  in  the  wound  at  all.  In  extreme  cases, 
the  coiTesponding  tendon  of  the  opposite  eye  certainly  should  be  divided.' 
The  test  of  complete  tenotomy  in  these  cases  is  that,  when  the  hook  has  been 
passed  so  that  if  any  fibres  were  uncut  they  would  be  caught  in  it,  the 
concavity  of  the  instrument  can  be  brouglit  up  to  the  convex  edge  of  the 
cornea  under  the  conjunctiva,  and  will  remain  there  passively,  without  any 
dragging  force. 

As  squint-operation  is  a  painful  one,  at  any  rate  as  compared  with  most 
eye  operations,  it  is  usual  to  give  an  anaesthetic  ;  but,  during  and  after  the  in- 
halation, the  muscles  of  the  eyes  do  not  act  together  as  they  would  without  its 
having  been  used,  and,  at  any  rate,  at  such  times  the  patient  cannot  be  made 
to  attend  well  to  the  Surgeon's  wishes  in  directing  his  eyes.  Children  with  or 
without  chloroform  or  bichloride  of  methylene  will  not  give  us  this  assistance, 
and  they  therefore  at  least  should  always  have  the  anaesthetic. 

The  operation  being  over,  and  it  being  found  that  the  tenotomy  has  been 
satisfactorily  done,  a  piece  of  lint  wetted  with  cold  water,  and  a  round  hollow 
sponge  or  some  wool  dipped  in  the  same,  are  at  once  tied  tightly  over  the  eye, 
with  a  strip  of  common  bandage  fastened  behind  the  opposite  ear  in  a  knot. 
In  six  hours  the  lint,  sponge,  and  bandage  may  be  left  off  (the  fear  of  "  black 
eye,"  or  much  ecchymosis,  being  passed),  the  two  eyes  may  be  uncovered  and 
brouglit  into  use  together  (for  distant  objects  as  much  as  possible),  and  the  eyes 
only  bathed  with  lukewarm  water  as  often  as  the  patient  may  desire  it. 

Tenotomy,  as  concerns  the  muscles  of  the  eyes,  is  hardly  ever  done  but  for 
the  cure  of  one  or  other  of  the  kinds  of  squint  actually  existing.  It  is,  how- 
ever, desirable  to  divide  the  external  rectus  tendon  in  some  cases  of  muscular 
asthenopia  (insufficiency  of  the  internal  rectus  muscles)  as  well  as  of  external 
strabismus ;  and  several  of  the  tendons  (sometimes  in  the  same  eye  of  the  same 
patient)  have  been  divided  in  cases  of  oscillating  globes  ;  and  the  ujjper,  inner, 
and  outer  tendons  have  been  cut  when  an  artificial  pupil  has  been  made 
necessarily  at  the  upper  margin  of  the  cornea,  so  as  to  weaken  the  opponents 
of  the  inferior  rectus. 

OPERATIONS  ON  THE  EXTERIOR  OF  THE  GLOBE. 

Pterygium. — This  is  not  a  common  disease  in  England.  The  cases  which 
we  have  seen  have  been  in  adult  men,  sailors,  perhaps  foreigners.  The  disease 
consists  in  an  hypertrophy  of  some  portion  of  the  ocular  conjunctiva 
and  subconjunctival  tissues,  consequent  upon  some  long  previous  chronic 
irritation  or  inflammation ;  and  as  the  vessels  of  this  mucous  membrane  pass 
to  or  from  the  centre  of  the  globe  in  front,  radiating  in  all  directions,  it  has 
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Ln!e"tT  f  ^PP'™*-  -«t-  of  tl,e 

r,h  v."  ^  ^«  «'e  vessels  of  a  chronic  ulcer  of  the  cornea  following 

l.M}etenular  ophthalmia,  which  follows  one  of  the  exanthemata  have  a  I  : 
.rcnmferential  origin,  and  are  definitely  bounded  on  each  s^ ' '^i  ,: 

Pterygium  is  to  be  got  rid  of,  because  it  will  always  steadily  advance  u»  to 

ho  c«-cunderence  meet  in  the  centre,  towards  which  the  aperof  he  ^r  ,  h 

spil^'^fS^^^^^^^^^^  — -because  it  is  a  con- 

scar  is  left  in  its  nl  icp       '^'"''"''^t'^'''  «V      at  least  only  an  irregular  whitish 

"  membranous  pterygium  "   Afterwar,ls  '    "  '^e™  called  a 

and  raised  above  th^sulce  J^'S;"  e Itn  i:"^,""* 

i.  called  for.    No  other  treatment  is"!/  any  C'  '  "P^"'''''"' 

Pterygium  has  been  removed  by  dissectincr  im  fl^o  n-r.^,,  f 
transplanting  the  apex  of  the  ^a/tluis^CrifoT^^^^^^^^^^^^^^ 
lo  ver  part  of  the  ocular  conjunctiva  beneath  the  lower  lid  aTfi  L!  itl  th 
sutures  m  tins  position.    I  do  not  remember  that  in  anv  of  the  c.  el  f  ^ 
I  operated  in  this  way  the  disease  returned ;  but  e^cisTon  of  tt  vl  1 
more  efiectually  removes  the  deformity  than  meretyZVl  ntt  t  a,f  tlT  ' 
abscission  le  the  commonly  adopt^l  practice  now'^days.'  Ne" 'rfcle^  ™ 
when  carefuUy  removed,  pterygium  is  apt  to  return;  and  hence     s  Ln^^^ 
a^drer'"""  "  "'^^"^-^  °f  downTo^rZot 

ai^';;:fb;«^^=;:^^^ 

drawn  with  forceps  in  the  opposite  direction,  if  necessfry  ^  an^a^^LIt  anf 

t;:S:^-t:[:-i^^^^ 
rSf:t:i:^:tt^-,^^-^^^^^ 

carried  onwards,  close  to  the  surface  of  the  corr,!^,';  f  ?f    '  '"'^^P''^ 
f~ls  as  the  growUi  extends.    Thethot  rsh  470^  at  ^l^^^^^ 
then  sei«,d  and  raised,  and  dissected  off  the  surface  of  the  sclerotTc  'and  fanTll  v 
removed  altogether  as  far  back  as  it  seems  to  extend  at  its  base  ne  ,r  t  ^ 
tion  of  the  ocular  and  palpebral  conjunctive.    K  any  smaTCTon 
pterygium  have  been  left,  they  should  be  seized  and  sL'foff^^ 
he  cornea  or  sclerotic   The  growth  should  be  removed  quite  up  to  t,  mt^i  ° 
laad  to  Its  apex,  as  far  forwards  on  the  cornea  as  it  extends    Tt        I  P 
he  ™sed  witli  forceps  from  the  firm  structure;  c^^ea  and  o^o'  c  Sr 
If  a  fine  shaving  of  sclerotic  or  cornea  be  taken  off  it  is  not  of  rt? 
portance  that  has  been  .suggested  ;  but  of  001,^'  sh^iM  not  t  tZ"'  Tu 
soft  parts,  where  the   pterygium  is  situated,  shouM  be  dissector  off  Z 
sclerotic  and  cornea;  and  if  the  knife  be  held  flat  to  the  surface  c^^th    , I 
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of  the  eye,  tliere  is  no  fear  tliat  an  incision  will  be  made  actually  into  the 
globe. 

After  the  operation  no  special  treatment  is  required  ;  but,  by  using  warm 
water  to  bathe  the  eye,  great  cleanliness  is  maintained ;  and,  if  the  movements 
of  the  eyes  cause  any  pain  in  the  eye  operated  on,  they  may  be  tied  up,  and  so 
kept  at  perfect  rest  for  awhile. 

Removal  of  Foreign  Bodies  external  to  the  Eye. — A  foreign  body, 
such  as  a  particle  of  dust  or  of  coke,  superficially  sticking  in  the  eye,  is  generally 
to  be  found  embedded  in  the  cornea.  The  cornea  is  the  most  prominent 
part  of  the  eye ;  and  if  a  foreign  body  should  hit  the  sclerotic  conjunctiva,  it 
is  probably  somewhat  obliquely,  and  so  it  may  glance  off  at  once  and  not 
remain  there.  It  is  probably  soon  dislodged  from  the  sclerotic  conjunctiva, 
as  it  is  loose  and  easily  moved,  and  is  washed  away  in  the  tears.  It  is  often 
very  difficult  to  see  the  very  small  foreign  bodies  which  lodge  in  or  upon  the 
cornea,  especially  if  the  iris  be  dark-coloured,  as  they  are  also  generally. 
In  order  to  detect  the  presence  of  a  foreign  body,  the  Surgeon  must  open 
widely  the  patient's  eye  in  a  good  light  and  bid  him  look  in  various  directions 
or  on  all  sides,  successively;  when,  if  the  iris  be  light-coloured,  the  foreign 
body  is  probably  soon  detected  as  a  dark  speck,  and  maybe  removed  forthwith. 
If  the  foreign  body  be  light-coloured  or  transparent,  its  situation  may  be  de- 
tected on  the  eye  itself  by  viewing  the  convex  mucous  surface,  in  all  its  parts  suc- 
cessively, with  the  light  of  the  window  reflected  from  it,  and  then,  at  this  point 
in  particular,  the  light  is  irregularly  reflected  as  it  is  in  case  of  a  simple  abra- 
sion, or  loss  of  substance,  when  there  is  no  foreign  body.  If  it  be  not  thus  detected, 
the  lower  lid  must  be  pulled  down  with  a  finger  placed  on  the  skin  of  the  lid,  and 
the  patient  desired  to  look  very  much  upwards,  so  as  to  expose  completely  the 
palpebral  and  ocular  conjunctival  surface  of  the  lower  part  of  the  eye.  It  is, 
however,  more  probable  that,  if  the  foreign  body  be  under  either  eyelid,  it  is  the 
upper  one.  In  this  case  the  Surgeon,  standing  before  the  patient,  places  the  end 
of  his  forefinger  sideways  on  the  lid  near  its  outer  edge,  w^ithout  involving  any 
folds  of  loose  skin ;  and  pressing  a  little  on  the  eye,  makes  the  lid  slide  down- 
wards, as  far  as  possible,  over  the  lower  lid.  The  lid  (not  the  lashes)  is  then 
seized  firmly  by  the  end  of  the  thumb  applied  sideways;  and  the  end  of  the 
forefinger  is  turned  downwards,  while  the  lid  is  held  firmly  by  the  thumb  and 
finger.    The  lid  is  thus  everted  (Fig.  454).    This  is  a  better  plan  than  using 

a  probe,  or  a  pen  laid  horizontally 
on  the  lid,  and  then  pulling  the  lid 
by  the  lashes  over  the  barrier  so  as 
to  evert  it.  The  fingers  are  always 
available,  and  the  patient  is  not  so 
much  afraid  of  them  as  of  any  instru- 
ment. The  little  operation  cannot, 
however,  be  done  the  first  time  it  is 
attempted.  The  patient  may  move 
back  his  head  just  as  the  turn  is  to 
be  completed  (therefore  the  head 
Fig.  454.  -Eversiou  of  Upper  Lid  for  Detection    of  the  patient  must  be  steadied  by 

of  Foreign  Bodies.  ,    .         ,       ,        •     -  ,  i  ^^  ,i 

being  placed  against  the  wall,  or  the 
back  of  his  chair,  or  by  the  other  hand  behind  it)  ;  or  the  lid  is  not  secured 
between  the  finger  and  thumb  before  the  eA^ersion  is  attempted  ;  or  the  lashes 
only  and  not  the  lid  are  held  ;  or  one  fears  to  press  the  forefinger  sufficiently 
into  the  eye  to  eftect  the  eversion.  It  is  very  much  more  difficult  if  the  patient 
be  fat,  the  eye  deeply  set,  and  the  orbicularis  strong,  or  the  lid  thickened 
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and  contraoted-inclined  to  be  invertcd-by  old  results  of  ophthalmia.  The 
upper  lid  beiug  everted,  it  is  held  so  and  pushed  upwards  as  much  as  possible 
with  the  thumb  against  its  edge;  and,  the  patient  being  desired  to  look  very 
m  h  down,  we  expose  nearly  the  whole  of  the  upper  palpebral  and  ocular 
con  uuctiv<-e.  If  he  ioreigu  body  be  not  now  seen,  it  is  well  to  pass  the  tip 
of  th  forefinger  lightly  over  the  everted  palpebral  conjunctiva,  as  in  this 
w,^  he  foreign  body  may  perhaps,  if  transparent,  be  felt;  or  we  mav  pass 
the  spoon-end  of  a  common  probe  quite  up  to  the  sulcus,  if  it  cannot  be  seen 
and  along  between  the  upper  palpebral  and  ocular  eonjunctivce,  to  catch  the 

found  !!^  t  "n'  •  , "'"'y  - 
ZZl:  r  oWique  Illumination  with  the  ophthalmoscope,  using  a  second 
convex  lens  as  a  magniher,  may  be  serviceable  in  this  examinatfon.  Not 
u  frequently  a  larger  foreign  body,  such  as  a  small  button,  or  a  husk  of  corn, 
purposely  or  accidently  introduced  under  the  upper  lid,  has  passed  beyond 
the  upper  edge  of  the  cartilage,  and  so  is  retained  for  months  or  years,  until 
the  persistent  slight  irritation  leads  to  its  detection  and  removal.  Therefore 
be  us^ed  ^  ^^"^  spoon-end  of  a  probe  should 

To  avoid  error  in  diagnosis,  it  is  always  well  to  inquire  if  the  patient  remem- 
ber the  time  at  which  the  foreign  body  entered  the  eye,  when  he  has  the  sensa- 
tion of  an  existing  foreign  body,  for  there  are  many  irregularities  of  the  surface 
a  fotirf  f  ™°™nients,  give  the  sensation  as  of 

a  foreign  body  when  there  is  none.    Conjunctivitis  especially  is  a  cause;  and 

he  first  felt  the  foreign  body,  and  "something  got  into  his  eye,"  we  must 
cause    r?r     '  ""T'  °'  a  somewhat  inverted  eyelash  or  otliei  persisten 
cause.    A  patient  may  have  the  sensation  as  of  a  foreign  body  in  the  eye 
when  It  IS  there  no  longer,  but  has  left,  perhaps,  a  sliglit  abrasion.  ^ 

Aforeign  body  in  the  cornea  is  best  removed  with  the  end  of  a  little  instru- 
ment which  IS  like  a  piece  of  wire  flattened  at  the  end,  and  with  a  round  edg 
but  little  sharpened,  like  a  "  spud."    A  piece  of  wire,  beaten  out  at  the  end,  s 
he  instrument  made  for  themselves,  and  used  by  some  one  of  their  number  by 
the  workmen  in  some  of  thS  large  factories.  With  this,  the  lids  and  the  eye  i  self 

the  hollow  in  which  it  is  embedded.    Sometimes,  if  it  be  very  deep  in  the 
cornea,  a  sharp-pointed  or  cutting  instrument  must  be  used 

toJiT  'If  f^''  1  T''  may  be  considered 

oge  her  with  foreign  bodies  in  or  upon  the  coi-nea,  for  the  offending  substance 
IS  quite  superficial  to  the  cornea  and  keeps  np  irritation.  It  appears  as  a 
perfectly  opaque,  dense,  whitish  opacity  on  the^ront  of  the  cornea,  uni  ke 
leucoma  in  its  perfectly  definite  outline,  and  in  being  very  superfic  al  and 
<Uad-wIate  in  appearance.  There  is  also  some  injection  of  the  eye,  which  there 
Jeftlonrr  f/'T"  .--"'"-ribed  leucoma-the  dense^co'meal  opac  ty 
1  s  mf  holT  ^"""■'t'-  ^^f"-«        The  foreign  substance  is  deposited 

I  some  ho  low  of  the  cornea,  an  excoriation,  abrasion,  or  ulcer,  probablv  after 
using  some  lotion  of  acetate  of  lead,  which  is  too  often  applied  by  patients  for 
all  eye-inflammations  indiscriminately.  It  must  be  picked  out  of  the  little 
hoi lovv,  like  any  other  foreign  body;  and  if  it  be  in  a  layer  beneath  t  e 
epitheham  this  mijst  be  scraped  off,  and  then  the  deposit  will  be  found 
Urln  b\  ^"  "^^^^  -^^"^'"'"^  Bome  difficulty,  1  tt 

knife,  01,  with  the  edge  of  it  held  flat,  it  may  be  shaved  off.    It  .should  ),e  at 
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all  events,  altogether  removed ;  for,  if  it  should  be  succeeded  by  a  dense 
leucoma,  the  latter  is  of  no  impoitance  beyond  the  fact  of  the  opacity  of  the 
cornea;  whereas  the  former  is  somewhat  equivalent  to  a  foreign  body  also. 
But  it  will  not  probably  be  followed  by  a  leucoma  ;  the  cornea  will  become 
and  remain  tolerably  or  quite  clear  when  this  superficial  opacity  is  removed 
from  its  surface.  A  little  olive  oil  is  dropped  upon  the  cornea,  and  the  eye 
bandaged  with  belladonna  lotion  or  fomentation,  until  the  wound  has  healed 
and  the  epithelium  is  restored. 

Tapping  the  Cornea. — This  little  operation  often  does  much  good,  in  cases 
generally  only  medically  treated,  locally  and  generally.  When  there  is  pus 
between  the  layers  of  the  cornea  (onyx)  or  in  the  anterior  chamber  {hyj)opyon), 
or  in-painful  ulcer  of  the  cornea  without  suppuration,  it  often  acts  like  a  charm ; 
some  of  the  aqueous  humour  and  pus  are  evacuated,  the  pain  disappears,  and 
the  chronic  ulceration  of  the  cornea  begins  to  heal  kindly.  The  operation 
should  be  adopted  in  a  greater  number  of  cases  ;  but  it  must  be  done  properly 
without  wounding  the  lens  or  iris,  or  doing  anything  but  just  to  make  a  small 
clean  puncture  obliquely  into  the  aqueous  chamber  and  so  letting  the  fluid 
contents  leak  awa}^  quietly,  and  not  very  rapidly.  In  onyx  and  hypopyon, 
the  tapping,  to  be  efficacious,  may  require  to  be  repeated  at  short  intervals  ; 
and  if  it  fail,  as  it  will  probably,  if  it  do  not  from  the  first  seem  to  have  been 
beneficial,  iridectomy  must  be  done,  and  will  probably  succeed.  Iridectomy 
is  often  performed  at  once  in  these  diseases ;  but,  in  most  of  the  less  serious 
cases,  with  no  increase  of  tension  of  tlie  eye,  the  minor  operation  of  tapping  is 
all-sutficient. 

Operation. — A  spring  (stop)  speculum  to  keep  open  the  lids,  and  a  fine-ended 
and  two-toothed  forceps  to  steady  the  eye  and  hold  it  down,  may  be  and  are 
generally  employed  (Fig.  453,  a  and  h).  But,  unless  pressure  on  the  globe 
would  endanger  the  good  result,  they  are  unnecessary,  and  are  liable  to  alarm  the 
patient.  In  performing  the  operation,  the  upper  lid  should  be  raised,  and  the 
end  of  the  forefinger  of  the  left  hand  laid  horizontally  and  rather  flat  upon  the 
edge  of  the  lid  and  on  the  globe  above  the  cornea,  taking  care  here,  as  in  other 
eye-operations,  not  to  touch  the  eye  with  the  finger-nail.  The  lower  lid  is  simi- 
larly depressed  and  held  down 
with  the  middle  finger  of  the 
same  hand,  on  the  eyeball 
below  the  cornea.  The  two 
fingers  are  separated  as  widely 
as  necessary,  and  such  pressure 
is  exerted  upon  the  globe 
backwards  as  will  allow  no 
opportunity  of  closing  the  lids 
and  of  the  orbicularis  regain- 
ing its  power  of  action  (Fig. 
455).  The  front  of  the  globe 
is  now  very  prominent,  and 
the  eye  is  at  least  as  much 
Fig.  45.3. -Tapping  the  Cornea.  under  coutrol  as  if  it  Were 

held  with  forceps.  With  an 
ordinary  broad  needle,  flat  forwards,  held  in  the  right  hand,  the  puncture  is 
made  in  the  cornea  near  the  margin,  the  point  being  soon  directed  obliquely 
downwards  and  across  the  anteiior  chamber,  as  if  about  to  make  a  counter- 
puncture  at  one-third  of  the  circumference.  As  the  eye  tends  to  roll  upwards, 
the  needle,  when  directed  downwards,  cannot  wound  the  lens.    In  this  way 
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the  blade  never  passes  the  pupillary  margin ;  its  point  is  always  in  front  of  the 
iris,  never  of  the  lens  (Fig.  455).  As  soon  as  the  broadest  part  of  the  blade 
has  entered  the  cornea,  it  is  partly  withdra^vn,  and,  cutting  downwards  a  little 
meanwhile,  the  point  of  the  needle  is  again  directed  to  the  centre  of  the  anterior 
chamber.  As  the  opening  is  now  a  little  larger  than  the  blade,  this  can  be 
rotated  a  little  ;  and,  when  it  is  held  in  this  way,  the  aqueous  humour  or  the 
contents  of  the  aqueous  chamber  will  flow  out  beside  it,  more  or  less  slowly, 
according  to  the  amount  of  the  rotation.  As  it  is  almost  all  evacuated,  the 
pressure  of  the  two  fingers,  keeping  open  and  steadying  the  eye,  must  be  a 
little  remitted ;  probably  no  great  effort  at  movement  will  be  made  by  the 
patient  at  this  time,  but,  to  prevent  possibility  of  accidents,  the  broad  needle, 
still  held  flat  forwards,  should  now  be  brought  altogether  somewhat  forwards, 
and  may  thus  be  used  in  some  degree  as  a  point  d'appui.  The  operation  done, 
the  needle  is  quickly  withdrawn,  and,  the  fingers  being  removed,  the  eye  closes. 
In  this  brief  and  simple  operation,  every  precaution  must  be  taken  against 
wounding  the  lens  and  making  a  traumatic  cataract.  This  accident  may  occur 
whether  the  eye  be  steadied  by  the  finger  or  by  speculum  and  forceps, 
cither  when  the  needle  is  introduced,  or  when  the  last  of  the  aqueous  humour 
is  let  out.  The  operation  is  attended  with  little  or  no  pain,  even  if  anaesthesia 
be  not  employed  ;  and,  if  the  fingers  and  one  instrument  only  (the  broad 
needle)  be  used,  the  soft  j)arts  of  the  fingers  give  no  pain,  and  the  patient  is 
but  little  alarmed. 

OPERATIONS  ON  THE  IRIS. 

Artificial  Pupil. — In  this  operation  a  piece  of  the  iris  is  either  removed 
altogether,  excised  (iridectomy)  ;  or,  by  simple  incision,  an  opening  is  made  in 
the  iris-tissue.  The  term  artificial  pupil  is  also  apjolied  to  any  operation  by 
which  the  natural  pupil  is  displaced  and  altered  in  shape  and  position,  as 
well  as  to  those  by  which  an  addition  is  made  to  the  natural  pupil,  or  those  by 
which  an  altogether  new  opening  is  made  in  the  iris  itself. 

There  are  many  different  directions  in  which  an  artificial  pupil  may  be  made  : 
(1)  central  and  downwards,  or  (2)  down  and  inwards,  or  (3)  down  and  outwards, 
or  (4)  inwards,  or  (5)  outwards.  The  upper  lid  so  much  covers  the  upper  part  of 
the  cornea  and  iris,  that  it  is  a  forlorn  hope  only  when  the  operation  is  done 
any  way  upwards,  as  a  direct  means  of  improving  vision  (see  "  Iridectomy  for 
Glaucoma,"  p.  357). 

Artificial  pupil,  jjer  se,  is  called  for  in  many  very  different  cases. 

1.  In  Partial  Opacity  of  the  Cornea,  with  or  without  iris-adhesions,  it  is 
required  to  make  a  pupil  opposite  clear  cornea. 

2.  In  Total  Posterior  Synechia  (exclusion  of  the  pupil),  it  is  needed  to 
re-establish  communication  between  the  anterior  and  posterior  chambers,  &c. 

3.  In  Closed  Pupil  (occlusion),  it  is  required  to  make  a  pupil  opposite  clear 
(uncovered)  lens,  &c. 

4.  In  Central  Lamellar  Cataract,  this  operation  is  performed  to  bring  the 
pupil  opposite  clear  (non-cataractous)  lens. 

Next  to  cataract-operations,  those  on  the  iris  essentially  are  those  which  the 
ophthalmic  Surgeon  is  most  frequently  called  upon  to  perform.  They  made  nearly 
one-fifth  of  all  the  operations  done  in  1871  at  the  Royal  London  Ophthalmic 
Hospital  in  Moorfields,  without  reckoning  any  of  the  very  numerous  preliminary 
iridectomies  in  cataract  extraction  and  other  operations.  If  an  operation  for 
artificial  pupil  be  thought  of  in  a  case  in  which  the  natural  pupil  is  quite  oblite- 
rated, or  where,  in  any  case,  even  with  atropine,  an  ophthalmoscopic  examination 
of  the  fundus  cannot  be  had,  the  Surgeon  must  first  carefully  ascertain  that  the 

c 


22 


OPHTHALMIC  H  URGE  BY. 


eye  retains  perception  of  light.  But,  in  order  that  the  operation  may  be  likely  to 
succeed  in  restoring  useful  vision  in  such  cases,  the  patient  should  not  only  have 
a  perception  of  light,  hut  should  be  able,  when  the  other  eye  is  closely  covered 
with  the  palm  of  the  hand,  to  readily  perceive  the  shadow  of  the  hand  of  the 
Surgeon  when  it  is  passed  quickly  before  the  light,  between  it  and  the  eye  of 
the  patient,  even  at  a  distance  of  two  or  three  feet.  If  there  be  a  less  degree 
of  vision  remaining,  if  the  tension  of  the  eyeball  be  plus  or  minus,  indications 
of  intraocular  pressure,  or  atrophy,  there  must  have  been  some  deep-seated 
disease,  besides  the  iritic  inflammation,  the  immediate  cause  of  the  obstructed 
pupil.  After  estimating  the  degree  to  which  vision  is  impaired  in  the  case  of 
proposed  operation  for  artificial  pupil,  the  Surgeon  must  observe  accurately 
what  evidence  of  past  disease  he  can  see  with  his  own  eyes,  and  compare  all  this 
"with  the  history  of  the  case.  If  corneal  opacity  be  the  reason  why  an  artificial 
pupil  should  be  made,  the  operation  must  be  deferred  until,  after  some  months 
at  least,  no  improvement  by  progressive  clearing  has  taken  place,  according  to 
the  history  of  the  case,  or  by  the  Surgeon's  observation,  no  redness  of  the 
sclerotic  has  appeared  around  the  cornea,  and  no  former  operation  of  the  same 
kind  has  been  attempted.  A  lad  was  admitted  at  University  College  Hospital 
for  the  operation  of  artificial  pupil.  He  had  had  keratitis  of  both  eyes  some 
years  before,  and  slight  attacks  more  recently.  He  had  been  treated  at  intervals 
as  an  out-patient  for  a  long  time,  with  cod-liver  oil  and  syrup  of  iodide  of  iron, 
&c.  He  was  anaemic,  and,  apparently,  lived  poorly.  When  taken  into  the 
Hospital,  he  had  full  diet,  and  he  sat,  almost  blind,  by  the  fire  with  the  other 
patients.  Very  soon  he  could  see  better,  and  in  a  short  time  the  clear  marginal 
part  of  the  cornea  was  wider.  When  the  operation  was  performed,  a  few 
weeks  after  his  admission,  it  was  remarkable  how  his  cornese  were  cleared,  after 
they  had  been  at  a  stand-still  for  months,  if  not  for  a  year  previously,  accord- 
ing to  the  patient's  own  account,  and  the  latter  part  of  the  time  during  which 
he  had  been  under  our  own  observation."^  Of  course,  if  there  be  ever  any 
appearance  of  present,  or  any  history  of  recent  inflammation,  any  faint  diffused 
nebula  of  the  cornea  and  slight  redness  around  it,  it  must  be  understood  that 
it  is  not  of  that  external  nature  with  superficial  vessels,  due  to  granular  lids, 
an  inverted  eyelash,  or  other  mechanical  means,  but  an  affection  of  the  cornea 
itself.  One  can  only  wait  for  the  cornea  to  clear  as  much  it  will,  always  from  the 
margin,  of  course.  The  general  health  of  the  patient  must  be  attended  to,  and 
belladonna  locally  may  be  of  some  use,  meanwhile,  as  a  sedative  and  mydriatic. 

In  any  case  of  opacity  of  the  cornea  extending  nearly  to  the  margin,  and 
allowing  at  no  part  any  wider  clear  space  for  artificial  pupil,  the  incision  of  the 
cornea  must  be  made  in  the  sclerotico-corneal  junction  and  very  little  obliquely, 
so  that  the  iris  may  be  drawn  out  quite  up  to  its  outer  circumference. 

Artificial  pupil,  if  one  eye  only  be  diseased,  is  urgently  required  if  there  be 
total  j)osterior  synechia  or  numerous  adhesions,  and  should  be  done,  although 
the  performance  of  the  operation  is  not  urgent,  if  the  patient  incline  to  it,  in 
any  of  the  other  cases,  even  if  the  unaffected  eye  be  perfectly  sound. 

Incision. — This  is  an  operation  not  much  in  use.  It  is  advisable  perhaps 
only  when  the  lens  is  no  longer  present,  or,  at  least,  is  useless  and  of  no 
account  by  results  of  operation  or  injury,  and  the  iris  has  prolapsed  through 
the  corneal  wound  ;  or  when  the  pupil  has  been  obliterated  in  consequence  of 
iritis,  the  cornea  remaining  clear,  and,  there  being  no  communication  between 
the  anterior  and  posterior  aqueous  chambers,  the  iris-fibres  bulge  forwards  all 

*  In  cases  of  old  hopeless  leucomata,  at  a  subsequent  time  to  the  operation  for  artificial  pupil, 
if  any  such  operation  be  done,  the  disfigurement  may  be  entirely  remedied  by  tattooing  them  of 
a  somewhat  darker  colour  than  the  iris. 
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round  wherever  they  are  not  too  tightly  stretched.  Wlien  they  thus  bul^e, 
tliough  a  transparent  lens  may  be  supposed  to  exist  behind  the  iris,  it  may 
perhaps  be  safe  to  incise  the  tense  iris-fibres  somewhat  obliquely  ;  but,  in  such 
a  case,  probably  an  iridectomy  would  be  a  better  operation.  It  is  probable, 
indeed,  that  mere  incision  for  the  formation  of  an  artificial  pupil,  should  be 
confined  to  those  cataract-cases  in  which  the  extraction-operation  has  been 
followed  by  inflammation  and  closed  pupil,  with  stretching  of  the  iris-fibres. 
If,  m  such  a  case,  the  Surgeon  anticipate  inflammation  to  follow  the  secondary 
operation,  one  simple  cut  with  a  broad  needle  may  be  rapidly  made  across  the 
iris  fibres.  In  such  cases,  too,  the  iris  may  be  fearlessly  incised  ;  there  is  no  trans- 
parent lens  or  no  lens  to  be  wounded.  The  vitreous  humour  probably  protrudes 
through  the  opening  in  the  iris  ;  and,  if  no  fresh  inflammation  be  set  up,  a 
good  pupil  may  be  made,  and  may  remain  (Fig.  456).  Just  after  the  operation, 


Fig.  456.— Incision  of 
Iris. 


Fig.  457.— Artiiicial  Pixpil 
alter  Iridectuiiiy. 


Fig.  458.— Pupil  after 
Iriddesis. 


Fig.  459.— Iridectomy 
for  Glaucoma. 


when  the  pupil  is  first  made,  it  will  appear,  of  course,  to  be  good,  because  the 
aqueous  humour  has  escaped,  and  the  protruding  vitreous  body  then  makes  it 
appear  very  black  and  clear. 

Operation,— The  eye  being  well  steadied  with  wire  speculum  and  forceps,  or 
with  the  fingers,  a  broad  needle,  with  a  cutting  edge  not  confined  to  the  part 
near  the  point,  is  thrust  through  the  cornea  and  then  through  the  iris  at  one 
extremity  of  the  intended  incision,  and,  as  it  is  withdrawn,  it  is  made  further 
to  divide  the  iris-fibres  to  the  other  extremity  of  the  aperture  that  is  to  be  made. 

Iriddesis.— Before  this  operation  was  invented  by  Critchett,  there  was  an 
operation  for  artificial  pupil,  which  consisted  in  effecting  a  prolapse  of  the  iris 
by  the  cornea,  and  thus  it  was  hoped  an  anterior  synechia  would  result ;  but, 
tying  the  iris  externally,  it  is  secured,  and  cannot  return,  even  partially, 
within  the  anterior  chamber. 

Iriddesis  makes  a  regular  outlined  pupil,  of  moderate  size,  largest  towards 
the  centre  of  the  cornea  (Fig.  458).  In  these  diagrams  the  cornea  is  never 
represented  :  a  central  leucoma  is  supposed  to  exist  in  the  present  instance. 
The  dotted  circle  shows  the  place  of  the  pupil  before  displacement.  The  opera- 
tion does  not  cause  bleeding  into  the  anterior  chamber,  and  its  subsequent  com- 
plications. The  pupil  may  be  larger  or  smaller,  but  not  very  large  ;  and,  as  it 
is  made,  so  it  remains  definitely.  Iriddesis  has  been  much  in  vogue  for  cata- 
ract of  that  "  congenital "  form  (lamellar  and  nuclear)  in  which  some  layers,  or 
some  parts  of  them,  are  definitely  opaque,  if  centrally,  with  a  clear  marginal 
part  of  the  lens.  This  is  a  stationary  form  of  cataract,  and  if  atropine  show 
a  sufiicient  margin  of  clear  lens,  generally  behind  the  iris,  we  may  make  there 
an  artificial  pupil  by  disiDlacement  and  ligature,  and  let  the  patient  have  the 
use  of  the  natural  lens,  rather  than  substitute  a  glass. 

The  Operation  is  done  thus.  The  eye  being  exposed,  and  held  with  speculum 
and  forceps,  a  broad  needle  is  passed  through  the  cornea  at  that  part  of  the  margin 
towards  which  it  is  desired  to  place  the  pupil.  An  assistant  then  places  a  little 
jloop  of  very  fine  black  silk  over  the  opening  on  the  wet  surface  of  the  conjunc- 
tiva, and  leaves  it  there.    To  draw  out  as  much  of  tlie  iris  as  is  required,  either 
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an  ordinary  silver  iris-hook  is  used,  or,  if  it  be  desired  not  to  include  tlie  whole 
breadth  of  the  iris  to  be  prolapsed,  and  the  pupillary  margin  is  to  be  left  free, 
a  cannula-forceps  is  used  to  seize  the  iris  midway  between  its  greater  and  lesser 
circumferences.  The  part  of  the  iris  which  is  to  be  secured  being  now  drawn 
out  by  the  corneal  aperture,  the  assistant,  holding  in  each  hand  a  forceps  with 
broad  ends,  like  those  used  for  pulling  out  eyelashes,  seizes  the  ends  of  the 
ligature,  and,  when  desired  by  the  Surgeon,  tightens  the  loop  and  leaves  it. 
This  he  does  whilst  depressing  a  little  the  ends  of  the  two  forceps,  so  as  to  tie 
the  knot  quite  close  to  the  cornea  ;  and  he  is  careful  not  to  pull  the  ligature 
more  one  way  than  the  other,  lest  the  iris  be  dragged  on  one  side,  or,  being 
very  delicate,  and  offering  no  perceptible  resistance,  it  be  very  easily  cut 
through.  The  ends  of  the  loop  are  then  cut  off  close  to  the  cornea,  the  eye  is 
closed,  and  both  eyes  are  bandaged.  If  the  knot  have  been  sufficiently  tight- 
ened, the  portion  of  iris  so  strangulated  and  the  little  hoop  of  silk  will  drop 
off  in  a  day  or  two  ;  and  the  iris,  meanwhile,  has  formed  an  adhesion  within  in 
front  (anterior  synechia). 

But  by  this  method  of  proceeding  the  ultimate  results  are  often  very  unsatis- 
factory :  the  iris  is  confined,  and  a  low  chronic  recurrent  iritis,  etc.,  may  be  set 
np,  which  leads  to  far  worse  results  than  the  state  of  things  which  the  operation 
was  intended  to  remedy.  These  artificial  anterior  synechije  seem  to  be  as  per- 
nicious as  are  the  common  iritic  posterior  synechioe.  "We  have  recently  seen 
many  instances  illustrative  of  this  disagreeable  truth.  An  excision  of  iris  is 
a  far  safer  though  less  attractive  operation.  If  iriddesis  be  ever  to  be  done, 
we  prefer  tlie  proceeding  with  cannula-forceps,  seizing  the  iris  midway,  and 
not  the  pupillary  edge,  as  in  this  way  much  less  confinement  is  caused  ;  and 
when  but  a  slight  displacement  of  the  pupil  wiU  effect  the  purposes  of  good 
vision,  iriddesis  may  yet  be  permissible. 

Excision  :  Iridectomy. — This  operation  is  especially  advisable  when  a  con- 
siderable opacity  of  the  cornea  leaves  only  a  very  narrow  marginal  part  clear  : 
when  iritis  has  caused  occlusion  of  the  pupil  (Fig.  457),  total  posterior  synechia 
or  very  considerable  adhesions,  which  cannot  be  detached  by  the  use  of  bella- 
donna, or  by  operation :  when  perforating  ulcer  or  other  cause  has  ended  in 
complete  or  almost  complete  adhesion  of  the  pupillary  iris  to  the  cornea.  But 
in  all  the  cases  requiring  artificial  pupil  operation,  an  excision  of  iris  is  in  a 
very  large  majority  the  best. 

Operation. — An  ansesthetic  is  first  given,  and  the  eye  is  kept  open  and  steadied 
in  the  usual  manner  with  speculum  and  forceps.  An  opening  into  the  anterior 
chamber,  of  at  least  one-eighth  of  the  circumference,  is  made  in  the  corneal 
margin  with  an  extraction  (Sichel's)  knife.  If  now  it  should  be  necessary  that 
the  eye  be  held  in  order  that  the  corneal  wound  may  be  exposed,  the  forceps  to 
hold  the  eye  is  handed  to  an  assistant ;  and  the  iris-forceps,  closed  and  held  in 
the  left  hand,  is  introduced  into  the  anterior  chamber.  A  sufficient  quantity 
of  the  iris  is  seized  and  draw.n  out  ;  and,  with  the  iris-scissors  laid  flat  on  the 
surface,  it  is  snipped  off  close  to  the  cornea.  The  operation,  with  extra  pre- 
cautions at  the  time  and  subsequently,  is  described  in  the  next  page  (see 

Iridectomy  for  Glaucoma  "). 

An  artificial  pupil  should  not  be  very  small,  as  it  will  more  probably  become 
closed  by  subsequent  inflammation,  or,  if  not  closed,  contracted  till  it  is  much 
too  small  for  useful  vision.  The  iris  must  be  seized  with  forceps  :  a  hook  may 
tear  through  rotten  or  firmly  adherent  iris,  or  will  draw  out  too  little.  No 
blood  should  be  allowed  to  accumulate  in  the  anterior  chamber,  if  it  can  be 
prevented.  No  clot  should  certainly  be  left  between  the  edges  of  the  wound 
in  the  cornea.    And,  if  the  iris,  close  to  the  part  where  it  has  been  cut  off 
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still  hang  in  either  angle  of  the  corneal  wound,  it  must  be  returned  with  the 
little  sjDatula  made  for  this  purpose,  or  with  the  end  of  the  curette. 

Besides  the  operation  for  glaucoma,  for  artificial  pupil,  and  for  recurrent  iritis 
with  adhesions,  in  which  iridectomy  is  called  for,  there  are  a  great  many  other 
cases  in  which  iridectomy  is  now  usefully  employed.  In  some  of  them,  as,  for 
instance,  in  acute  ulceration  of  the  cornea  and  hypopyon,  simple  paracentesis 
corneee  may  be  sufficient  ;  so  that,  if  we  doubt  the  necessity  for  iridectomising, 
we  can  give  it  a  trial  meanwhile.  If,  after  an  iridectomy  for  glaucoma  or 
recurrent  iritis,  the  disease  return,  the  operation  may  be  repeated  :  the  portion 
of  iris  removed  being  oj^jMsite  to  that  excised  on  the  former  occasion.  Aii 
iridectomy  m  the  first  instance  for  total  posterior  synechia  or  for  hypopyon, 
should  be  a  large  one,  and  upwards  as  in  glaucoma  cases. 

Iridectomy  for  Glaucoma. — Although  the  common  operation  for  artificial 
pupil,  to  which  I  have  just  referred,  or  for  recurrent  iritis,  may  be  quite  correctly 
called  iridectomy,  as  it  used  to  be  before  the  cure  of  glaucoma,  was  invented  by 
Von  Grafe,  yet  the  operation  and  all  about  it  is  widely  different  from  that 
for  glaucoma,  as  may  be  seen  briefly  in  the  following  comparison  of  the 
two  iridectomies. 


Iridectomy  to  cure  Glaucoma. 

There  is  no  permanent  opacity  of  cornea, 
nor  any  obstruction  of  the  pujjil,  leading  to 
the  operation. 

The  cornea  and  lens  may  be  becoming 
altogether  hazy  at  the  time. 

The  globe  is  hard  to  the  touch. 

The  fundus  would  be  well  seen,  but  for 
turbidity  of  the  aqueous  and  vitreous 
liumours  probably,  or  haziness  of  the  cornea 
and  lens. 

The  operation  is  best  done  during  inflam- 
mation. {When  there  is  pain,  &c. — in  the 
acute  cases.) 

Operation  cannot  be  deferred. 

The  excision  is  besb  made  upwards, 
where  it  is  covered  by  the  upper  lid. 

The  piece  of  iris  should  be  taken  specially 
from  the  greater  circumference. 

The  piece  of  iris  excised  should  be  large. 

The  good  result  of  the  operation  is  im- 
mediate. 

The  pupil  is  never  afterwards  blocked  up. 


Iridectomy  for  Artificial  Pupil. 

The  operation  is  done  for  permanent 
opacity  of  the  cornea,  or  obstruction  of  the 
pupil,  or  both. 

Both  cornea  and  lens  clear,  at  least  at 
some  part ;  at  this  the  operation  is  done. 

The  globe  may  be  soft,  or  hard,  or  normal. 

There  is  opacity  or  obstruction  preventing 
examination  with  the  ophthalmoscope,  quite 
irrespective  of  any  turbidity  of  the  liumours, 
or  haziness  of  the  other  media. 

The  operation  is  only  allowable  when  no 
inflammation  exists. 

Operation  may  be  put  off  without  harm. 

The  excision  should  be  made  any  way 
but  upwards  :  where  most  convenient,  at 
any  exposed  part. 

The  piece  of  iris  should  be  probably 
taken  from  the  pupillary  margin. 

It  should  be  small,  or  smaller,  at  any 
rate,  than  that  in  iridectomy  for  glaucoma. 

The  good  result  appears  after  a  while. 

Not  unfrequently  resultless  by  secondary 
iritis  and  occlusion  of  the  pupil. 


We  see,  therefore,  in  the  first  place,  that  in  glaucoma  the  portion  of  iris  to  be 
removed  must  be  taken  from  its  whole  width,  quite  uj)  to  its  greater  circum- 
ference (Fig.  459),  so  that  the  preliminary  opening  made  into  the  anterior 
chamber  must  be  in  the  sclero-corneal  junction,  or  in  the  margin  of  the 
sclerotic  itself ;  not  in  the  cornea,  as  it  should  be  generally  in  the  formation  of 
artificial  pupil  by  excision.  For  glaucoma,  the  piece  of  iris  excised  must  be 
larger  than  is  usual  for  an  artificial  pupil ;  and,  that  the  gap  made  when  the 
iris  i^  removed  may  be  hidden,  it  should  be  beneath  the  upper  lid,  just  where 
an  operation  for  artificial  pupil  would  be  out  of  the  question.  The  chief  steps 
of  the.  operation  are  the  same  as  those  described  already  for  operation  of  artificial 
pupil.  But,  chloroform  having  been  given,  if  desired,  the  wire-speculum  and 
forceps  being  used,  to  keep  open  the  lids  and  to  steady  the  eye,  an  opening 
extending  to  one-fourth  of  the  circumference  must  be  made  in  the  sclerotico- 
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corneal  junction,  or  even  in  the  margin  of  the  sclerotic,  at  the  upper  part. 
About  one-fifth  of  the  wliole  iris  is  removed  in  the  operation.  For  this  pur- 
pose, a  lance-shaped  knife  is  generally  thrust  into  and  across  the  anterior 
chamber,  and  the  incision  is  extended,  if  necessary,  as  the  knife  is  being 
removed ;  but  an  ordinary  (Sichel's)  extraction-knife  is  much  preferable.  It  cuts 
better,  requiring  less  thrusting  force,  and  with  it  the  wound  in  the  cornea  may 
be  made  less  obliquely  through  the  coats  of  the  eye,  nearer,  that  is  to  say,  to 
the  greater  circumference  of  the  iris,  which  we  want  to  reach  ;  and  the  point 
of  the  cutting  instrument  always  between  the  cornea  and  iris  may  be  kept 
quite  away  from  the  front  surface  of  the  lens,  instead  of  being,  as  when  the 
lance-knife  is  used,  necessarily  carried  straight  across  it.  In  glaucoma,  the 
anterior  chamber  is  very  shallow.  The  point  of  the  knife,  which  may  be  held 
in  the  right  hand  for  either  eye  if  the  operator  be  not  ambidextrous,  is  in- 
troduced in  the  sclero-corneal  junction,  at  the  right  extremity  of  the  incision 
to  be  made,  and  carried  a  little  way  towards  the  centre  of  the  anterior  chamber ; 
and,  when  it  has  well  entered  this  chamber,  the  cutting  edge  is  directed  up- 
wards and  forwards,  and  being  thrust  onwards  steadily,  with  a  firm  hand,  so  as 
not  too  quickly  to  evacuate  the  aqueous  humour,  is  made  to  cut,  aided  perhaps 
by  slight  sawing  movements  up  and  down,  rather  vertically  (not  by  making  a 
counter  puncture,  as  some  recommend)  as  far  along  the  extreme  margin  of  the 
cornea  or  sclerotic  as  the  length  of  the  incision  is  to  be  made,  at  least  one- 
sixth  of  the  circumference.  The  knife,  as  it  is  withdrawn,  is  then  brought  once 
more  with  its  point  directed  towards  the  centre  of  the  chamber,  so  as  to  make 
a  similar  square  extremity  of  the  incision,  to  the  end  at  which  it  was  begun.* 
Then,  as  in  the  excision-operation  for  artificial  pupil,  the  fine  curved  iris- 
forceps  is  introduced,  and  the  toothed  points  opened  in  the  anterior  chamber 
(unless  the  iris  have  prolapsed,  with  the  flow  of  aqueous  humour,  when  the 
corneal  wound  was  completed)  widely  enough  to  seize  a  rather  large  portion  of 
the  iris.  This  is  then  drawn  fully  out,  and  is  first  cut  through  with  the  iris- 
scissors  vertically  on  the  right  side  ;  then,  the  blades  of  the  scissors  being  held 
flat  on  the  surface  of  the  globe,  it  is  divided  along  its  ciliary  attachment,  close 
to  the  opening  into  the  anterior  chamber,  and,  lastly,  it  is  separated  altogether 
by  another  vertical  cut.  The  operation  is  then  complete.  If  much  bleeding 
into  the  anterior  chamber  occur,  the  blood  must  be,  if  possible,  coaxed  out  in 
one  way  or  another,  before  it  has  formed  a  clot.  The  point  of  the  curette 
between  the  lips  of  the  wound,  or  on  its  posterior  lip,  may  do  this  ;  or  the  blood 
may  be  pressed  out  with  the  convex  1:>ack  surface  of  the  same  instrument,  by 
passing  it,  wet  with  tears  so  as  not  to  abrade  the  epithelium,  from  below  up- 
wards over  the  front  surface  of  the  cornea  ;  or,  by  gently  pressing  back  the  wire- 
speculum  upon  the  eye,  it  may  be  squeezed  out.  If  there  be  bleeding,  however, 
some  blood  will  probably  be  left,  and  cannot  be  removed.  The  eye  is  tied  up 
with  some  lint,  wet  or  dry,  over  it,  and  a  bandage  is  applied  over  both  eyes. 

Diagnosis  of  Glaucoma. — In  the  diagnosis  of  a  case  of  glaucoma,  much  stress 
must  not  be  laid  on  the  meaning  of  the  word — the  sea-green  colour  in  question 
is  often  not  at  all  seen  in  the  reflected  light  from  behind  the  pupil.  The  chief 
diagnostic  signs  are  these  : — 1.  Tension  in  excess — varying  from  the  least  degree 
T.  1,  to  a  stony  hardness,  T.  3.  It  is  appreciated  by  the  two  forefingers,  used 
much  as  in  trying  elsewhere  to  discover  the  existence  of  deep-seated  pus,  the 
patient  looking  down  and  gently  closing  the  lids ;  or  the  amount  of  tension  may 
be  appreciated  by  the  eye,  as  well  as  by  the  touch,  by  placing  the  point  of  the 

*  This  method  of  making  preliminary  corneal  incisions  in  preference  to  those  made  with  the  thrust 
of  a  keratome  or  the  counter-puncturation  of  Von  Gi-afe's  knife  (see  Cataract,  page  369)  has,  I  am 
glad  to  find,  been  adopted  on  principle  by  some  of  my  colleagues  since  the  last  edition  of  this  work. 
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forefinger  on  the  ciliary  margin  of  the  patient's  lower  lid,  and  indenting  the 
globe  as  he  looks  up.  2.  Pai7i  in  and  around  the  eye,  which  is  often  intolerable, 
generally  intermittent.  Rarely  does  a  case  of  painless  (non-inflammatory)  glau- 
coma occur.  3.  Halos  are  seen  around  the  light.  4.  Presbyojnc  symptoms  are  pre- 
sent. 5.  There  is  narrowing  of  the  f,eld  oi  vision.  6.  Theve  are  obscurations.  7. 
The  ap'pea?-ance  of  the  eye  externally  :  a.  Large  tortuous  vessels  are  seen  to  course 
over  the  sclerotic,  and  dip  into  it  in  the  ciliary  region  ;  h.  The  anterior  chamber 
is  shallow,  the  lens,  and  the  iris  with  it,  being,  by  pressure  from  behind, 
thrust  forwards  in  approximation  to  the  back  surface  of  the  cornea  ;  c.  The 
pupil  is  large  and  inactive  ;  d.  The  cornea  has  more  or  less  lost  sensibility, 
and  reflects  light  from  its  surface  imperfectly  ;  e.  The  lens  is  perhaps  cloudy 
(not  cataractous,  not  opaque  after  iridectomy.)  8.  Ophthalmoscojpic  appearances. 
When  the  fundus  can  be  seen  (and  it  very  often  can  be,  though  the  aqueous 
and  vitreous  humours  be  somewhat  obscured,  even  when  the  cornea  looks 
steamy  and  the  lens  cloudy),  the  excaA^ation,  more  or  less,  of  the  entire  surface 
of  the  optic  nerve-entrance,  and  tortuosity  and  congestion  and  pulsation  of  the 
retinal  veins  (and  arteries),  which  are  displaced  and  compressed  against  the 
white  margin  of  the  "  cup,"  and  some  little  ecchymoses  therefrom,  perhaps,  are 
the  marked  features.  These  signs  are  all  due  to  increased  intraocular  pressure, 
as  is  shown  directly  by  the  excessive  tension  (the  first  diagnostic  sign  given)  in 
consequence  of  the  contents  of  the  globe  being  more  than  is  normal. 

Glaucomatous  is  a  term  applied  to  symptoms  of  increased  intraocular  pres- 
sure (tension)  in  other  diseased  states  of  the  eye,  in  which  iridectomy  is  per- 
formed with  much  benefit  to  the  patient  :  hardness  of  the  globe  being  in  any 
such  cases  whatever,  the  indication  for  the  operation.  As  it  is  specially  im- 
portant to  recognise  glaucoma  in  its  first  stages,  we  must  not  look  for  the  corneal 
and  lenticular  changes,  or  much  "cupping"  of  the  optic  nerve  in  all  cases  of 
the  disease,  or  the  operation  will  have  been  deferred  long  after  it  should  have 
been  done.  Glaucoma  is  a  disease  of  elderly  or  of  old  people  of  impaired 
health.  The  earliest  symptoms  are,  to  the  patient,  perhaps,  intermittent 
obscurations,  halos,  and  more  or  less  wandering  pain  ;  and,  to  the  Surgeon,  in- 
creased tension,  some  congestion,  dilated  pupil,  shallow  anterior  chamber,  and, 
ophthalmoscopically,  some  excavation  of  the  optic  nerve-entrance  and  venous 
pulsation.  In  the  case  of  an  eye  blind  by  old  neglected  glaucoma,  iridectomy 
will  perhaps  relieve  pain  ;  but  probably  it  should  be  extirpated. 

The  benefits  of  iridectomy,  properly  performed,  and  sufliciently  early  in 
glaucoma,  are  patent ;  and  it  must  be  done,  when  the  opportunity  offers,  even 
when  the  time  most  favourable  for  its  performance  is  gone  by,  and  even  in  the 
chronic  cases,  in  which  the  results  are  always  least  advantageous.  Without 
operation,  glaucoma  certainly  ends  in  total  blindness.  It  is  probably,  in  the 
first  place,  choroiditis,  and  eff'usion  in  the  vitreous  space.  It  goes  on  by  pro- 
ducing such  structural  changes  in  all  the  tissues  of  the  globe,  that  total  dis- 
organisation is  the  result. 

Prolapse  of  the  Iris. — This  means  a  bulging  of  the  iris  through  an  ulcer 
which  has  perforated  the  coats  of  the  eye,  or  through  a  wound  in  these  coats, 
either  made  accidentally,  or  in  the  course  of  a  surgical  operation.  It  is  often 
caused  by  the  first  gush  of  aqueous  humour  as  it  escapes  when  the  perforation 
is  complete,  and  remains  there  passively  until  it  is  either  pushed  back  into  its 
place  with  a  spatula  or  curette,  or  made  to  return  hy  causing  contraction  or 
dilatation  of  the  pupil  by  instillation  of  a  solution  of  (atropine  or)  Calabar  bean, 
one  or  the  other,  as  the  case  may  seem  to  need.  It  is  evident  that,  if  the  external 
opening  should  be  in  or  very  near  the  centre  of  the  cornea,  a  prola])se  of  the  iris 
cannot  occur  ;  it  cannot  be  very  far  from  the  corneal  margin,  the  position  in 
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which  most  of  our  internal  surgical  operations  are  commenced.  If  a  prolapse 
.is  to  be  returned,  it  must  he  done  very  soon  after  it  has  occurred,  or  the  iris  will 
probably  have  become  adherent  to  the  margin  of  the  external  opening,  forming 
what  is  called  synechia  anterior,  or,  compressed  between  the  edges  of  the  wound, 
the  iris  will  have  at  least  become  strangulated.  In  iridectomy  operations,  how- 
ever, it  is  an  advantage  that  a  prolapse  of  the  iris  following  the  current  of  the 
aqueous  humour  should  take  place  ;  for  then  we  need  not  introduce  to  the 
anterior  chamber  the  forceps  by  which  it  is  to  be  drawn  out. 

In  other  cases,  prolapse  of  the  iris  is  caused  by  pressure  of  the  aqueous  or 
vitreous  humour  behind  it,  and  is  not  brought  about  in  any  sudden  or  impulsive 
manner  ;  it  is  then  discovered  as  a  little  bag  of  a  dark  colour — whatever  may 
be  the  natural  colour  of  tlie  iris.  If,  being  recent,  we  hope  to  return  the  pro- 
lapsed iris  intact,  Calabar  bean  and  a  strong  light  may  be  tried  ;  and  the  return 
may  be  aided,  if  the  prolapsed  iris  be  distended  by  the  aqueous  humour,  by 
gently  pressing  it  back  with  the  end  of  a  spatula,  by  puncturing  the  most  pro- 
minent part  with  a  needle  and  relieving  the  distension,  or  by  closing  the  lids 
and  making  some  pressure  upon  them  and  rubbing  them  gently  with  the  finger. 
The  iris  bulging  may  be  already  adherent  to  the  margin  of  the  external  opening 
and  cannot  be  returned  ;  yet  it  may  increase  by  the  opening  becoming  larger 
or  by  an  increase  of  pressure  from  behind,  and  this  we  must  guard  against 
by  artificially  contracting  or  dilating  the  pupil,  as  the  case  may  be,  by  con- 
tinued pressure  of  a  pad  of  wool  and  a  bandage,  or,  if  the  prominence  be  much, 
by  puncturing  it,  or,  supposing  it  to  have  become  firmly  adherent,  by  snipping 
it  off  with  a  pair  of  small  scissors. 

In  the  old  operation  of  extraction  of  cataract  by  a  semicircular  flap,  the  iris, 
which  is  to  be  left  intact,  often  prolapses,  and  this  is  one  of  the  chief  difficulties 
of  this  operation.  It  occurs  either  at  th  e  time  of  the  operation,  the  vitreous  h  umour, 
after  the  lens  is  gone,  causing  it  to  bulge  forwards  between  the  lips  of  the  wound  ; 
or  the  iris  is  found,  after  some  days,  to  be  involved  in  the  weak  and  slowly  pro- 
gressing cicatrisation  of  the  same.  In  the  former  case  it  should  be  smoothly 
and  gently  pressed  back  into  its  place  with  the  flat  side  of  the  spatula  held  hori- 
zontally, and  then,  all  pressure  being  taken  off  the  globe,  the  lids  are  to  be  closed 
and  so  the  lips  of  the  wound  kept  together.  When  the  prolapse  is  discovered 
some  days  after  the  oj)eration  has  been  done,  of  course  it  cannot  be  returned  ; 
pressure  may  then  be  employed,  or,  if  the  prolapse  be  considerable,  it  may  be 
punctured  or  incised,  or,  better  still,  the  prominence,  if  sufficient,  be  cut  off. 

Synechia  :  Gorelysis. — Anterior  Synechia,  or  adhesion  of  the  iris  to  the 
cornea,  only  takes  place  when  the  two  have  been  brought  together  for  a  time 
by  evacuation  of  the  aqueous  humour,  generally  by  perforating  ulcers  of  the 
cornea  (see  Prolapse  above,  and  Iriddesis,  p.  355.)  Posterior  Synechia,  or  adhesion 
of  the  iris  to  the  lens,  which  is  very  much  more  common,  results  from  iritis  ; 
and  these  adhesions,  once  formed,  are  seldom  detached,  as  in  any  case  they 
should  be  if  only  it  be  in  any  way  possible  :  for,  if  not,  an  iritis  can  hardly  be 
said  to  be  cured.  Posterior  synechice  may  be  numerous,  or  the  whole  round  of 
the  pupillary  margin  may  be  bound  down  to  the  lens — total  posterior  synechia 
or  exclusion  of  the  pupil :  if  this  be  so,  no  communication  exists  between  the 
anterior  and  posterior  aqueous  chambers,  the  circle  of  the  iris  projects  forwards 
around  the  central  depression  in  which  is  the  adhej*ent  pupil,  and  presents  a 
very  characteristic  appearance  by  oblique  illumination.  It  is  important  also, 
for  it  is  an  urgent  call  for  an  immediate  operation  :  the  communication  between 
the  two  aqueous  chambers  must  be  re-established  by  an  iridectomy.  If  posterior 
synechise  be  few,  or  even  numerous,  the  iritic  inflammation  having  subsided,  a 
certain  amount  of  permanent  injury,  a  source  of  irritation,  and  a  liability  to 
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recurrence  of  iritis,  therefore,  at  any  indefinite  time,  are  left  ;  but  the  damage 
if  there  should  be  total  posterior  syneciiia,  tends  always  and  at  all  times, 
without  intermission  or  hope  of  abatement,  to  aggravate  itself,  by  the  constant 
dragging,  the  great  tension  that  is  kept  up,  by  the  accumulation  of  aqueous 
humour  from  behind,  upon  the  iris  between  its  greater  and  lesser  circumferences, 
its  ciliary  and  pupillary  borders.  Occlusion  of  the  pupil  is  a  very  dilferent 
case  :  it  is  when  the  pupil  is  filled  by  a  false  membrane  after  an  iritic  inflam- 
mation :  the  pupil  may  be,  and  is,  very  probably,  also  excluded,  but  if  it  be  only 
occluded,  it  may  not  be  bound  down  to  the  lens  at  all,  and  the  aqueous  humour 
may  pass  freely  fruii?  the  posterior  into  the  anterior  aqueous  chamber  through 
the  occluded  pupil :  in  some  such  cases  I  have  opened  out  the  false  membrane 
and  made  a  central  pupil,  without  at  all  interfering  with  the  iris.  {Ophthalmic 
Hospital  Reports,  Vol.  II.,  page  311.) 

If  iris-adhesions  be  few  in  number,  three  or  four  perhaps,  and  these  be  not 
wide,  if  the  iritis  have  occurred  but  once,  at  least  two  or  three  months  previously, 
and  the  iris  seem,  otherwise  healthy,  able  and  ready  to  dilate,  as  much  as  could 
be  expected,  considering  the  adhesions,  under  the  influence  of  atropine,  and  the 
latter  remedy  have  been  fairly  tried  (a  drop  of  a  strong  solution  placed  in  the 
eye  three  or  four  times  a  day  for  a  week)  and  have  failed,  I  have  been  in  the  habit 
of  detaching  them  with  a  spatula-hook  passed  between  the  iris  and  the  lens 
{Op.  cit,  p.  309).  There  is  no  fear  of  wounding  the  lens.  But,  nov/,  unless  cir- 
cumstances be  altogether  favourable,  according  to  the  above  data,  I  am  afraid 
of  lighting  up  a  fresh  iritis  and  of  getting  re-adhesions  after  the  detachment  has 
been  done.  The  results  of  Gorelysis,  as  I  have  called  it,  are  altogether  en- 
couraging in  these  favourable  cases  :  the  patient,  not  old  in  years  or  in  general 
health,  his  iris  fully  dilated,  and  able  to  dilate,  but  for  a  few  tense  adhesions 
posteriorly  by  which  it  is  distorted.  But,  in  most  cases,  the  adhesions  are  either 
more  numerous  and  extensive,  or  they  have  been,  just  after  the  iritis,  detached 
by  the  proper  use  of  atropine  :  if  this  have  not  been  and  cannot  be  accomplished, 
and  the  adhesions  be  numerous  or  extensive,  or  both,  the  question  of  an 
iridectomy  arises.  If  vision  (the  pupil)  be  much  obstructed,  together  with  the 
fact  of  the  adhesions,  an  iridectomy,  by  way  of  artificial  pupil,  must  be  done. 
Without  much  impairment  of  vision,  on  the  other  hand,  if  the  iritis  should 
become  recurrent,  an  iridectomy,  larger  and  upwards,  is  required  for  the  purpose 
of  arresting  the  recurrences  (see  Iridectomy).  If  the  pupil  be  somewhat  blocked, 
besides  the  synechise,  and  there  be  recurrent  iritis,  still  it  is  iridectomy.  The 
two  reasons  for  iridectomy  coexist,  and  probably  it  will  be  desirable  to  make  a 
rather  large  iridectomy  down  and  inwards ;  or  a  large  iridectomy  may  be  made 
in  the  usual  upward  direction,  and,  subsequently  a  small  iridectomy,  by  way 
of  artificial  pupil,  in  the  opposite  direction. 

CATARACT. 

Until  within  a  very  few  years,  it  was  considered  an  easy  matter  to  deter- 
mine, in  any  case  of  cataract,  what  operation  should  and  would  be  done.  One 
was  a  case  for  extraction  (by  a  large  flap,  as  it  is  now  called),  another  as  cer- 
tainly would  be  removed  by  needle- operation,  and  a  third  by  linear  extraction, 
as  it  was  called.  Now  every  ophthalmic  Surgeon  is  in  search  of  some  improved 
method  which  shall  diminish  the  number  of  his  unfavourable  results  ;  and 
everything  is  changed  for  the  better,  or  it  may  be  for  the  worse.  It  is  rather  a 
bold  thing,  as  far  as  the  profession  is  concerned,  to  do  an  extraction  as  it  is  used 
to  be  done,  making-  a  semicircular  section  of  the  cornea,  &c.  This  state  of  un- 
certainty makes  it  also  very  much  more  difficult  to  say  what  operation  is  meant 
by  name,  or  to  venture  to  recommend  any  particular  operation  in  any  case. 
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Forms  of  Cataract. — Cataract  is  most  common  in  old  or  elderly  person?;,  and 
in  tliem  it  is  of  the  kind  called  Hard  Cataract.  In  yonnger  persons,  and  especially 
in  children,  cataracts  are  comparatively  soft.  The  Senile  Cataracts  are  generally 
striated  ;  the  streaks  being  very  evident  in  the  commencement  of  the  disease, 
and  less  seen  as  the  whole  lens  becomes  opaque :  the  lenses  are  generally  a  little 
amber-coloured,  especially  in  the  nucleus.  The  other  cataracts  are  comparatively 
little  or  very  indistinctly  striated,  and  of  a  milky  colour.  Striae  in  the  lens  are 
almost  invariably  found  to  radiate  from  an  opaque  central  spot  to  the  circum- 
ference (Fig.  461),  or  to  project  towards  the  centre  from  various  points  of  the 
circumference  of  the  lens  (Fig.  460).  In  fact  the  strise,  according  to  the  direction 
of  the  lens-fibres,  of  which  some  only  have  become  opaque,  always  diverge  from 
or  converge  to  tlie  centre  of  the  lens.  In  hard  cataracts  the  cortical  parts,  as  in 
the  normal  lens,  are  always  comparatively  soft,  sometimes  very  soft,  with  a  hard 
nucleus  only  ;  but  these  are  cases  of  secondary  degeneration,  by  which,  even  the 
nucleus  may  at  last  become  dissolved.  In  rare  cases,  an  indefinite  central  haze, 
without  any  pattern,  indicates  the  beginning  of  cataract.  But  there  are  not  un- 
frequent  cases  of  haziness  of  the  lens,  as  a  senile  change,  or  from  intraocular 
pressure  (see  "  Glaucoma  "),  which  must  not  be  called  cataract,  for  it  is  some- 
times found  together  with  good  vision,  and  the  haziness  may  disappear,  or  it  may 
never  go  on  to  a  complete  or  real  opacity  of  the  lens.  It  is  not,  in  fact,  the 
beginning  of  cataractous  changes.  This  is  an  important  distinction  ;  and  no 
doubtful  case  must  be  said  to  be  one  of  cataract,  unless,  by  examination  with 
the  ophthalmoscope,  by  the  direct  or  oblique  methods  of  illumination,  striae 
or  some  certain  opacities  be  seen  in  the  lens,  or  such  a  degree  of  central  haze 
in  the  same  situation  as  to  obscure  the  image  of  the  fundus,  when,  by  direct 
illumination  of  the  ophthalmoscope,  a  bright  light  is  thrown  into  the  eye. 
If  any  less  definite  rule  be  adopted,  it  will  lead  to  innumerable  misunder- 
standings and  false  anticipations.  When  an  eye,  in  which  striae  exist  in  the 
lens,  the  rest  of  it  remaining  transparent,  is  examined  by  direct  illumination, 
the  pupil,  of  course,  having  been  first  of  all  dilated  with  atropine,  the  mirror 
of  the  ophthalmoscope  only  being  required,  the  several  streaks  appear  black, 
in  front  of  the  light  behind  them  of  the  brightly  lit-up  fundus  of  the  eye 
(Fig.  460) ;  whereas,  when  a  commencing  cataract  is  examined  witli  a  side  light, 
and  the  ophthalmoscope  lens  only  used  (oblique  illumination),  the  striae  appear 


Fitf.  460.— Commencing  Cataract :  Opaque  Fig.  461.— Commencing  Cataract:  Opaque 

streaks  converging  from  the  margin :  streaks  diverging  from  the  centre.  The 

the  darker  striaj  are  in  the  anterior  parts  lens-nuclevis  is  altogether  obscui-ed. 

of  the  lens. 

whitish  against  the  dark  pupil ;  for  the  light  is  reflected  from  the  front  surface 
of  opaque  parts  of  the  still  partly  transparent  lens  (Fig.  461).  Thus,  by  these 
two  methods,  we  have,  in  doubtful  cases,  a  means  of  checking  our  diagnosis. 
The  cases  of  hazi/  central  commencing  opacity  of  the  lens,  which  are  to  be 
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called  cataract,  have  been  defnieLl  already.  Of  course,  in  case  of  a  patternless 
non-striated  opacity  of  the  lens,  far  advanced,  the  whole  lens  so  evenly  opaque 
that  no  part  of  it  allows  an  inspection  of  the  fundus,  there  need  be  no  question 
of  the  existence  of  cataract.  That  the  opacity  is  not  in  the  cornea,  or  in  any 
part  behind  the  lens,  is  found  at  once  by  observing  the  apparent  change  in  the 
relative  position  of  the  parts,  when,  in  a  good  light  (oblique  illumination),  the 
observer  moves  his  head  from  side  to  side,  whilst  the  patient  keeps  his  eyes 
fixed  on  some  other  object.  That  it  is  no  opacity  in  the  pupil,  is  known  by 
the  use  of  atropine,  which  must  of  course  always  be  used  beforehand  for  the 
diagnosis  of  cataract,  in  doubtful  cases,  and  which  will  not  regularly  dilate  the 
pupil  if  this  be  not  free.  Of  course  there  may  be  obstructed  pupil  and  cataract 
behind  it ;  but  then  we  cannot  certainly  make  out  the  latter.  Or,  if  there  have 
been  iritic  effusion  and  adhesions  now  freed,  there  will  be  evidence  of  old  iritis. 
Or,  if  the  opacity  be  in  the  vitreous  space,  it  will  be  evidently  so  far  behind 
the  level  of  the  pupil  as  to  show  its  situation  by  oblique  illumination. 

Besides  the  idiopathic,  there  may  be,  at  any  time  of  life,  Traumatic  Cataract. 
Any  wound  of  the  lens,  unless  it  be  a  slight  clean  cut  or  puncture,  and  not 
very  deep,  is  followed  by  opacity  of  the  whole  lens.  The  surgical  treatment  of 
senile  or  hard  cataract,  of  soft  cataract,  and  of  traumatic  cases,  is  very  unlike 
in  many  respects.  In  the  latter  only  is  there  urgent  need  of  any  operation 
being  done.  Wounds  of  the  eye  (and  lens),  as  of  other  parts,  when  they  have 
occurred,  are  generally  found  to  have  been  in  young  persons,  or  at  least  not  in 
old  people.  Hence  traumatic  cataracts  generally  resemble  the  more  the  soft 
cataracts,  so  called,  in  being  soft  and  whitish.  In  older  persons,  when  the  opacity 
follows  a  wound  of  the  lens,  it  will  be  found  to  have  a  hard  nucleus,  if  it  be 
not  altogether  hard.  The  wounded  lens  becomes  opaque,  swells  up  consider- 
ably, except  the  nucleus  in  old  people,  and  in  young  people  very  rapidly,  by 
the  admission  of  the  aqueous  humour ;  and  herein  usually  lies  the  urgency  of 
the  call  for  surgical  interference.  The  swelling  of  the  whole  lens  and  the 
gaping  wound  of  the  lens-capsule,  by  which  an  irregular  protrusion  of 
swollen  lens-matter  takes  place,  if  the  lens  be  not  wholly  swollen,  press  upon 
and  rub  against  the  iris  and  ciliary  processes  in  their  movements,  and  set  up 
iritis  and  deeper-seated  inflammation,  which  will  not,  of  course,  subside  until 
the  exciting  cause  is  removed.  Those  opacities  of  lens,  also,  which  follow  blows 
on  the  eye,  or  severer  blows  on  the  head  (without  any  external  wound  of  the 
^J^)}  which  the  lens  is  dislocated  (or  partly  separated  from  its  natural 
connexions,  so  that  it,  and  consequently  the  iris,  are  somewhat  tremulous), 
must  be  included  among  the  traumatic  cataracts.  It  is  in  traumatic  cases, 
accidental  or  surgical,  and  in  these  only,  of  cataract,  that  no  delay  is  permitted 
if  an  operation  be  required  :  the  curette,  the  suction-curette,  or  the  spoon 
must  be  employed  at  once,  and  as  much  of  the  cataractous  lens  matter 
removed  as  can  be  without  much  interference. 

Cataracts  affecting,  for  the  most  part,  only  the  cortical  fibres  of  the  lens,  have 
been  called  Capsular.  Anterior  Capsular  Cataract  shows  of  course  the  shape  of 
the  convex  surface  as  it  is  seen  in  front  and  just  behind  the  pupil.  In  Posterior 
Capsular  Cataract,  there  commencing,  the  strife  appear  concave  and  rather 
yellow,  not  white,  because  they  are  seen  through  the  thickness  of  a  lens  which, 
by  age,  is  yellowish,  as  are  all  old  lenses,  cataractous  or  not ;  and  some  of  them, 
without  being  cataractous,  have  yet  a  slight  haze  in  them,  nevertheless  not  a 
commencement  of  cataract.  Secondary  cataracts,  consequent  upon  some  disease 
of  the  deeper  parts  of  tlie  eye,  are  seen  commencing  in  the  centre  of  the 
posterior  surface  of  the  lens.  Capsular  cataracts  are  only  commencing  cataracts, 
where  the  opacity  first  appears  in  the  cortical  layers. 
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General  Eemarks  on  Operation.  —  If  cataract  begin  as  a  stellate  cen- 
tral patch  in  the  lens  (Fig.  461),  of  course  vision  is  at  once  much  interfered 
with,  and  is  probably  benefited  by  the  use  of  atropine  from  time  to  time  ; 
whereas,  in  both  these  respects  the  reverse  is  true,  if  the  strisG  project  only 
towards  the  centre  from  the  circumference  of  the  lens  (Fig.  460).  In  any  case, 
even  tlie  most  complete,  of  cataract,  it  must  be  remembered  that,  though  the 
fundus  of  the  eye  cannot  be  seen  by  the  Surgeon,  the  patient  can  always, 
if  the  case  be  uncomplicated,  see  a  bright  liglit  very  well,  the  other  eye  being 
covered,  and  can  at  once  equally  tell  the  absence  of  it  when  the  hand  is  before 
it.  The  "  field  of  vision,"  also,  witliin  which  the  patient  can  see  the  light,  is 
not  reduced  in  size.  The  patient  has  not  the  hopeless  look  of  blindness  of  an 
amaurotic  patient ;  he  seems  to  look  for  the  light  and  to  enjoy  even  sucli 
vision,  of  light  only,  as  he  has  left  to  him.  So  it  is  also  in  any  case  of  non- 
nervous  blindness,  in  leucoma,  &c.  Also,  in  the  diagnosis  of  a  case  of  cataract 
to  be  operated  on,  one  expects  to  find  a  pupil  ready  to  dilate  well  or  to 
contract,  a  good-sized  anterior  chamber, — in  fact,  an  apparently  healthy  eye  but 
for  the  cataract ;  no  increase  or  decrease  of  tension  of  the  globe  ;  no  history  of 
former  pain,  and  so  on.  Arcus  senilis  is  no  reasonable  objection  to  operation. 
Cataract,  unless  it  be  traumatic,  in  which  case  the  history  is  our  guide,  and  the 
lens  becomes  cloudy  in  a  few  hours  or  days,  is,  of  course,  comparatively  of  slow 
formation,  very  slow  indeed  in  the  senile  forms  ;  but  blindness  or  partial 
blindness  in  one  eye  from  cataract,  or  indeed  from  any  other  cause,  without 
pain  or  redness,  is  not  unfrequently  discovered  suddenly  and  by  chance,  by 
the  patient  accidentally  closing  the  other  eye,  with  which  he  has  been 
seeing,  so  that  the  history  given  us  may  require  a  complete  mental  refutation, 
lest  we  be  led  to  fear  any  unfavourable  complication  not  existing  in  the  case. 

An  incow,j)htely  ojmque  lens  must  not  be  operated  on  for  its  extraction  if  the 
operation  can  be  deferred  or  avoidjed  :  but  it  cannot  be  in  some  cases  of  so- 
called  congenital  cataract,  in  which  the  lens  opacity  is  central  and  so  large  as 
to  need  the  loss  of  the  whole  lens  (see,  on  the  other  hand,  Iriddesis),  or  in 
cases  in  which  very  slowly  progressing  senile  cataract  has  produced  so  con- 
siderable a  ce7itral  opacity  in  the  lens  of  both  eyes  of  a  patient,  as,  without 
rendering  the  lens  of  either  completely  cataractous,  to  have  made  the  patient 
practically  blind.  Then  either  one  may  use  the  needle  once  or  twice  before- 
hand, and,  the  whole  lens  having  consequently  become  opaque,  it  may  be 
regularly  extracted  ;  or  the  risk  and  danger  of  extracting  immature  cataracts 
must  be  borne.  (I  have  had  no  practical  experience  of  the  extraction  of  cata- 
ract in  its  capsule.)  For  portions  of  transparent  cortical  lens-matter  are  sticky, 
and  adhere  to  the  portions  of  lens-capsule  remaining  in  the  eye  after  an  extrac- 
tion-operation, and  to  other  parts  ;  besides,  if  they  were  not  thus  difficult  to 
remove,  and  did  not  require  much  interference  for  their  removal,  they  are  trans- 
parent at  the  time,  and  so  cannot  be  seen  to  be  removed.  The  preliminary 
needle-operations  are  not  very  satisfactory  in  practice  :  for  the  central,  very 
slowly  progressing  cataracts,  equal  in  each  eye,  of  old  people,  needle-operations 
are  in  themselves  rather  dangerous  (see  p.  374),  and  they  take  much  time  whilst 
one  is  striving  to  hasten  the  end  ;  for  two  needle-operations  or  a  following 
extraction-operation  cannot  be  done  at  short  intervals  safely,  and  a  senile 
cataract  very  slowly  becomes  opaque,  even  when  the  capsule  is  opened,  and 
an  iritis  is  never  improbable.  The  congenital  forms  occur  in  younger,  perhaps 
very  young  patients  ;  and,  very  often,  a  needle-operation  having  been  done  in 
order  to  the  maturation  for  extraction  of  one  of  these  cataracts^  it  will  be 
found  better  to  complete  the  operation  by  repeated  use  of  the  needle  only. 

If  one  eye  be  cataractous,  the  other  still  retaining  more  or  less  useful  vision. 
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the  cataract  may  be  operated  on,  if  complete  and  otherwise  fit  for  operation  : 
but  it  cannot  be  right  to  urge  the  operation  which  may  well  be  deferred,  and 
need  not  now  be  done.  If  the  seeing  eye  show  a  commencing  cataract,  a 
patient  will,  not  unlre(j[uently,  desire  the  removal  of  the  complete  cataract, 
so  as  to  have  prospectively  the  use  of  the  then  practically  blind  eye  when 
the  other  fails  him.  If  the  seeing  eye  do  not  show  any  commencement  of 
cataract  in  it,  the  history  and  examination  of  the  case  require  more  parti- 
cular attention  in  order  to  its  diagnosis — that  it  be  not  traumatic,  or,  if  it 
be,  at  least  that  vision,  independently  of  the  cataract,  be  good.  Perhaps 
operation  may  be  advisable.  I  have  sometimes,  for  cosmetic  reasons,  extracted 
a  cataract  in  a  blind  (amaurotic)  but  otherwise,  externally,  healthy-looking 
eye.  Even  with  the  densest  or  darkest  coloured  cataract  the  patient  has,  in  an 
uncomplicated  case,  a  good  perception  of  light  and  field  of  vision.  If  there 
should  be  cataracts  in  both  eyes  equally  advanced,  both  fit  for  extraction,  I 
prefer  to  do  one  first  and  the  other  a  few  months  afterwards  ;  but  I  would  not 
refuse  to  extract  both  at  once  if  good  and  sj^ecial  reasons  were  given  for  my 
doing  so.    I  have  known  both  eyes  to  be  lost  after  a  double  extraction. 

The  object  of  the  operations  for  cataract  is  the  removal  of  the  opaque  lens 
from  the  axis  of  vision.  Subsequently  to  the  operation,  instead  of  the 
natural  lens,  an  equivalent  glass  lens  is  placed  before  the  eye — for  near  objects 
about  24,  and  for  distant  objects  about  3^  inches  focus.  The  points  to  be 
observed  are,  either  the  getting  rid  of  the  cataract  very  gradually  by  natural 
process  of  absorption,  when,  in  young  persons,  the  capsule  being  lacerated,  and 
the  lens  wounded,  by  operation  from  time  to  time,  this  can  be  accomplished ; 
or,  otlierwise,  the  more  rapid  removal  of  the  cataract,  the  opaque  lens-matter, 
by  laceration  first,  and  then  evacuating  by  as  small  an  opening  as  possible  in 
the  cornea  ;  or,  thirdly,  by  extraction  of  the  whole  at  once  by  a  sufficiently  large 
opening.  After  the  operation,  we  have  merely,  as  a  general  idea,  to  let  nothing, 
by  any  movements  brought  about  directly  or  indirectly,  hinder  the  healing 
of  the  external  wound,  or  interrupt  the  complete  rest  and  seclusion  necessary 
for  the  recovery,  without  inflammation,  of  the  various  internal  structures  that 
have  been  disturbed. 

Before  any  cataract- operation,  belladonna  or  atropine  drops  may  be  well 
used,  although,  if  the  aqueous  humour  be  let  out,  the  iris  will  contract  at  once. 
At  any  rate  the  application  keeps  the  pupil  dilated  in  the  beginning  of  the 
operation,  so  that  one  can  see  well  the  cataract ;  it  shows  also  that  the  puj^il 
ivill  dilate,  and  how  much  it  will  dilate,  and  it  inclines  the  pupil  to  dilatation 
during  the  operation  and  subsequently.  I  do  not  think  that  the  iris  is  ever 
brought  any  more  in  the  way  of  the  cutting  edge  of  the  instrument  used  in 
opening  the  cornea,  by  its  expansion,  as  is  asserted. 

In  any  operation  for  cataract,  care  must  be  taken  not  to  iirge  the  vitreous 
humour  to  escape,  nor  inadvertently  to  rupture  the  posterior  lens-capsule,  nor 
to  bruise  the  iris  or  cornea  ;  and  not  to  leave  any  lens-matter  or  clot  of  blood, 
not  only  in  the  former  situation  of  the  lens,  if,  without  much  interference, 
they  can  be  thence  removed,  but  also  in  the  lips  of  the  corneal  opening,  where 
they  will  interfere  with  the  healing  process. 

Formerly,  when  the  only  method  of  extraction  of  senile  cataract  was  by  a 
flap  involving  a  section  of  one  half  the  circumfer'^nce  of  the  cornea,  very  many 
precautionary  rules  were  to  be  enforced  that  are  now  of  little  or  no  importance. 
Then  cataracts  were  only  extracted  in  the  spring  time — the  time  we  now  only 
consider  to  be  best.  Then,  if  a  patient  were  intractable,  the  prognosis  was  very 
unfavourable,  if  the  operation  were  done  at  all.  Now,  the  administration  of 
chloroform  during  the  operation,  and  perhaps  of  chloral  subsequently,  have 
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almost  set  aside  this  objection.  Tlie  great  extent  of  the  surgical  wound  in  the 
cornea,  then  deemed  indispensable,  was  naturally  an  evil  prognostication  if 
the  patient  were  feeble,  lest  the  section  should  never  heal,  or  the  cornea  die 
of  malnutrition  ;  or,  if  the  patient  had  an  habitual  cough,  it  was  ominous  of 
vitreous  escape  through  so  large  an  opening,  or  of  prolapse  of  the  iris  at  least, 
in  the  same  way.  Iris-adhesions,  always  unfavourable,  when  no  iridectomy 
was  done,  were  a  fatal  objection  to  an  extraction.  Our  patients  now-a-days 
have  great  advantages  at  least  in  the  improved  methods  of  extraction.  But  no 
result  of  any  surgical  operation  is  so  beautiful  as  a  successful  extraction  by  the 
old  semicircular  flap  ;  and,  all  things  being  favourable,  the  patient  completely 
anjBsthetised,  it  may  still  be  done  in  some  few  cases. 

Hard  or  senile  cataracts  are  extracted  wholly  and  at  once  by  one  of  the 
three  following  methods. 

Extraction  by  Flap-Operation. — The  old  operation  of  extraction  by  a 
semi-circular  flap  is  thus  done.  The  patient  is  lying  on  his  back  on  a  high 
couch  with  his  feet  to  the  window  ;  the  Surgeon  standing  behind  him,  having 
cautioned  the  patient  against  any  irregular  movement  on  his  part,  j)uts  his 
forefinger  against  the  lower  edge  of  the  patient's  upper  lid,  using  his  left  hand 
for  the  right  eye  of  the  patient,  and  vice  versa,  raises  it,  and  holds  it  securely 
against  the  upper  margin  of  the  orbit.  The  middle  finger  is  put  on  the  surface 
of  the  globe,  on  the  nasal  side,  to  keep  it  from  rolling  inwards.  An  assistant 
has  charge  of  the  lower  lid,  which  he  depresses  and  holds  securely  against  the 
edge  of  the  orbit  without  any  pressure  on  the  globe  itself.  The  Surgeon,  with 
the  extraction-knife,  held  like  a  pen  in  his  other  hand,  again  cautions  the  patient, 
tells  him  to  look  towards  his  feet,  and,  resting  the  hand  with  the  fourth  finger 
on  his  cheek,  enters  the  point  of  the  triangular  knife  (Sichel's)  at  the  outer  side 
of  the  cornea,  near  its  margin  ;  then,  not  allowing  the  eye  to  be  rolled  in,  he 
thrusts  the  knife  rather  quickly  across  the  anterior  chamber  in  front  of  the  iris, 
and  penetrates,  from  within,  the  cornea  at  the  inner  side,  making  the  counter- 
puncture  just  opposite  to  and  symmetrical  with  the  first ;  so  that  theupj^er  half 
of  the  cornea  is  in  front  of  the  knife  or  before  its  cutting  edge.  The  knife  is 
now  only  thrust  onwards  as  far  as  it  can  be,  until  the  flap  is  completed  :  but 
this,  very  probably,  cannot  be  done  but  in  drawing  the  knife  back  again  a  little, 
or  by  little  to-and-fro  movements.  Until  the  section  is  nearly  completed,  and  the 
knife  has  passed  in  front  of  the  whole  iris,  it  must  not  be  at  all  retracted  ;  or  the 
aqueous  humour  is  allowed  to  escape,  and  the  iris  falls  in  front  of  the  cutting 
edge.  The  lids  are  now  freed,  and  the  patient  told  to  keep  them  gently  shut. 
After  a  short  rest  the  lids  are  held  open,  but  they  need  not  be  again  so  firmly 
fixed  as  before  ;  the  patient  is  then  told  again  to  look  down,  the  convex  back 
of  the  pricker,  held  horizontally,  is  inserted  between  the  edges  of  the  corneal 
wound,  carried  down  to  the  j>upiliary  area,  and  turned  with  its  point  against 
the  capsule  of  the  lens.  Then,  by  a  few  light  scratches,  this  is  freely  lacerated 
and  the  instrument  withdrawn,  with  its  back  turned  upwards,  so  that  its  point 
may  not  be  caught  in  the  iris  or  cornea.  The  eye  is  again  closed  for  a  minute, 
and  when  again  opened,  it  is  by  the  operator  only,  who  raises  the  upper  lid  as 
before,  but  without  much  pressure  against  the  edge  of  the  orbit,  and  then  he 
places  the  convex  back  of  the  curette  horizontally  on  the  skin  of  the  lower  lid 
near  its  margin.  With  this  he  makes  intermittent  light  pressure  on  the  globe 
just  below  the  ciliary  region,  and  synchronous  counter-pressure  with  the  point 
of  the  forefinger,  which  is  holding  the  upper  lid  at  its  margin  against  the  ciliary 
region  just  above  the  corneal  wound.  This  requires  much  tact  and  attention. 
If  the  globe  be  compressed  too  far  back,  the  lens  will  escape  violently,  and  not 
improbably  with  some  of  the  vitreous  humour.    If  it  be  compressed  too  far  in 
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front,  the  lens  may  be  dislocated,  but  not  out  of  the  eye  ;  it  may  fall  back  into 
tlie  vitreous  space  and  be  lost.  If  all  go  well,  the  upper  edge  of  the  lens  is  seen 
to  come  forwards  through  the  pupil  which  it  dilates,  and  then  rides  over  it 
and  presents  itself  in  the  corneal  wound.  The  pressure  should  be  kept  up  or 
increased,  until  little  by  little  the  lens  has  advanced  so  far  that  at  least 
more  than  half  is  without  the  wound.  Then,  the  pressure  exerted  being 
little  and  equal,  the  lens,  if  it  remain  in  the  wound,  may  be  rolled  out  sideways 
with  the  tip  of  the  middle  finger  of  the  hand  which  steadies  the  upper  lid. 
This  is  better  than  increasing  the  pressure  up  to  the  final  evacuation  of  the 
lens,  as  vitreous  humour  may  follow  it,  and  better  than  omitting  altogether  the 
pressure  exerted,  or  much  of  the  softer  cortical  parts  of  the  lens  are  likely  to  be 
detached  and  left  in  the  lips  of  the  wound  and  in  the  anterior  chamber.  Any 
such  are  in  the  next  place  removed  with  the  curette,  if  it  can  be  done  without 
much  interference.  If  the  iris  be  now  inclined  to  prolapse,  it  may  be  pressed 
gently  back  with  the  small  spatula,  made  for  the  purpose,  held  horizontally. 
The  instruments,  knife,  pricker,  &c.,  are  all  held  horizontally ;  so  that  if  the 
eye,  ill  controlled  by  the  patient  or  Surgeon,  should,  in  any  stage,  roll  up- 
wards, as  it  has  a  tendency  to  do,  the  instrument  in  hand  may  not  pass  down- 
wards into  the  deei)er  parts  of  the  eye,  l)ut  be  forced  out  of  it  by  this  move- 
ment. The  iris  now  being  in  position,  the  pupil  clear,  and  nothing  being  left 
l)etween  the  edges  of  the  corneal  wound  or  within  the  palpebral  aperture,  the 
lids  are  gently  closed,  a  smooth  oblong  piece  of  linen  rag,  with  a  slit  in  it  for 
the  nose,  is  placed  over  both  eyes,  then  a  little  wool  is  put  in  the  orbits  over 
the  rag,  and  a  bandage  over  it  round  the  head.  The  patient  is  kept  in  bed  for 
a  day  or  two,  and  fed  with  spoon  meat.  He  may  then  get  up  and  walk  about 
the  room  a  little. 

Extraction  with  a  Traction-Instrument. — In  this  operation  chloroform 
is  given,  and  a  wire  speculum  to  keep  open  the  lids,  and  forceps  to  hold  the 
eye,  are  used.  The  Surgeon  either  thrusts  in  at  the  upper  part  of  the  sclerotico- 
corneal  junction  a  lance-shaped  knife  in  his  right  hand,  or,  what  is  preferable, 
the  point  of  a  Sichel's  extraction-knife,  at  the  right  extremity  of  the  incision 
which  he  intends  to  make  in  this  part  of  the  eye,  and,  holding  it  almost  vertically, 
he  cuts  on  as  far  as  he  intends,  perhaps  one-fourth  of  the  circumference,  to  the 
left.  He  then  makes  a  considerable  iridectomy,  larger  than  for  artificial  pupil, 
and  not  so  large  as  in  a  case  of  glaucoma.  Then  with  the  pricker  he  lacerates 
the  lens-capsule.  He  then  passes  the  end  of  the  traction-instrument  (Critchett's 
spoon)  between  the  lips  of  the  wound,  vertically,  to  the  upper  edge  of  the  lens 
and  within  the  capsule,  rather  posteriorly  ;  and,  remembering  anatomically  the 
curve  of  the  hinder  capsule,  he  passes  it  along  the  curve  just  behind  the  lens 
itself.  He  then  tilts  forwards  the  end  of  the  spoon,  and,  watching  that  the  lens 
is  coming  with  it,  he  begins  to  withdraw  the  instrument  and  the  lens  together. 
If  the  spoon  will  not  go  on  between  the  lens  and  its  capsule,  it  ma}'"  be  introduced 
perhaps  a  little  sideways  ;  and  as  soon  as  it  has  begun  to  pass  between  the  two, 
it  may  be  passed  all  the  way  without  difficulty.  If  the  lens  is  being  pushed 
before  the  point  of  the  spoon,  instead  of  the  latter  passing  behind  it,  it  will  be 
seen,  the  front  surface  of  the  lens  being  purposely  watched,  to  be  passing 
downwards  ;  and  we  must  try  some  other  way,  sideways,  as  above  directed,  or 
further  backwards,  and  not  of  course  push  on  the  instrument  so  as  to  displace 
the  whole  lens  downwards.  The  piece  of  iris  excised  must  be  so  large  that 
what  is  left  does  not  become  compressed  between  the  spoon  and  the  cornea,  in 
the  removal  of  the  lens  ;  and  the  corneal  opening  must  be  so  large  that  not 
'  much  dragging  is  required.  The  main  body  of  the  cataractous  lens  being 
i  extracted,  the  concavity  of  the  posterior  capsule,  in  which  it  rested,  is  pressed 
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forwards  by  the  vitreous  body  behind  it,  and  so,  if  any  fragments  of  opaqne 
lens  be  on  it,  they  are  presented  forwards  in  the  pnpil,  and  a  spoon  may  be  em- 
ployed once  or  twice  for  their  removal.  No  blood-clot,  nor  any  lens-matter,  nor, 
of  course,  the  edges  of  the  iridectomised  iris,  must  be  left  in  the  corneal  wound. 

Extraction  by  Von  Grape's  Method. — Since  the  last  edition  of  this 
work,  four  years  ago,  this  operation  has  grown  immensely  in  favour  with 
ophthalmic  Surgeons,  and  almost  all  senile  cataracts  are  now  extracted  in  this 
way  ;  or,  at  least,  this  operation  is  the  grand  foundation  on  which  individual 
operators  have  built  their  modifications  in  details  according  to  their  own  incli- 
nations. First  of  all,  we  may  observe  that  the  idea  seems  to  be  based  on  two 
principal  facts  :  1st.  That,  to  extract  a  cataract,  it  is  not  necessary  to  make  so 
large  an  opening  as  a  half  section  of  the  cornea,  as  in  the  old  flap-operq,tion — 
which,  indeed,  became  clear  to  us  some  years  ago,  when  the  traction-instru- 
ments were  invented  ;  and  2nd.  That  it  is  equally  unnecessary  as  a  rule,  even 
with  the  smaller  opening,  and  very  undesirable  on  all  accounts  if  its  use  can 
be  avoided,  to  introduce  any  traction-instrument  within  the  eye,  as  is  done  in 
the  operation  last  described.  (If  Von  Grafe  used  any  such  aid  in  any  case,  it  was 
a  small  blunt  hook  instead  of  a  spoon.)  The  incision  is  made  w^ith  a  knife  like  a 
sharp-pointed  tenotomy-knife,  by  puncture  and  counter-puncture,  of  perhaps  one- 
fourth  of  the  circle  of  the  sclerotico-comeal  junction.  Attached  to  the  corneal 
flap  is  left  a  flap  of  conjunctiva  to  cover  the  incision.  An  iridectomy  is  made, 
and,  of  course,  the  lens-capsule  is  lacerated  in  the  usual  manner.  To  evacuate 
the  lens,  the  back  of  the  curette  is  pressed  against  the  sclerotic  margin  of  the 
incision,  and  the  necessary  counter-pressure  below  is  made  with  the  fixing 
forceps.  The  cortical  lens-matter  generally  remains  to  be  removed,  after  the 
nucleus  has  come  out  or  has  been  removed  by  the  hook  placed  under  and 
around  it.  Von  Grafe  says  that  the  advantages  are  the  following  : — 1st,  the 
incision  is  Knear  ;  in  consequence  of  which  the  co-aptation  of  the  edges  of 
the  wound  is  more  perfect  than  is  the  case  after  a  flap  incision,  and  there  is 
less  risk  of  gaping  of  the  wound,  permitting  loss  of  vitreous  humour  after  the 
performance  of  the  operation  :  2nd,  it  is  peripheral,  passing  chiefly  through  a 
vascular  texture,  in  which  the  healing  process  occurs  more  rapidly  than  in  a 
non-vascular  tissue  :  3rd,  the  incision  may  be  viewed  as  subconjunctival, 
being  covered  by  a  flap  of  conjunctiva  :  4th,  a  portion  of  iris  is  removed,  and 
thus  no  prolapse  of  iris  can  occur,  and  the  tendency  to  iritic  inflammation  is 
diminished  :  5th,  in  most  cases  no  instrument  is  introduced  to  assist  the 
evolution  of  the  lens,  and,  when  such  is  necessary,  a  hook  merely  is  employed ; 
and  6th,  the  after-treatment  is  of  short  duration. 

Now  probably  no  extraction  by  Von  Grafe's  method  is  ever  done  in  all  its 
stages,  exactly  as  Von  Grafe  used  to  do  it,  and  no  operator  is  free  from  all 
prejudice  in  favour  of  his  own  particular  modifications,  which  indeed  to  him 
only,  it  may  be,  are  advantages  in  operating  ;  but  some  few  practical  remarks 
as  to  my  own  experience  of  this  now  established  method  of  performing  the 
most  important  of  the  capital  operations  in  eye  surgery  may  be  useful.  The 
pupil  is  under  the  influence  of  atropine.  The  anaesthetic  preferred  may  be 
fearlessly  given  ;  and,  the  patient  being  well  under  its  influence,  a  spring 
specukun  (Fig.  453,  a)  is  introduced  between  the  lids,  and  the  eye  itself 
steadied  by  grasping  a  considerable  fold  of  conjunctiva  at  some  distance 
below  the  lower  margin  of  the  cornea,  with  the  toothed  forceps  (Fig.  453,  6). 
For  either  eye  to  be  operated  on,  I  stand,  as  usual,  behind  the  head  of  the 
patient  lying  on  the  couch,  and  hold  the  forceps  generally  in  my  left  hand, 
because,  in  my  way  of  making  the  corneal  section,  the  knife  for  either  eye  may 
be  as  conveniently  held  in  the  right  hand.    I  prefer  a  Sichel's  knife,  as  in 
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iiidc'ctoiiiy  (p.  358),  in  tlie  present  operation ;  not  that  there  is  anything  to  be 
feared  in  wounding  tlie  lens,  or  tliat  it  cuts  better  tlian  Von  Griife's,  but  because 
with  it  a  section  of  the  cornea  can  be  made  less  obliquely  in  all  its  extent  than 
by  puncture  and  counter-puncture,  which,  in  iridectomy  for  glaucoma,  is  also  an 
advantage  ;  and  especially  because,  uith  so  small  a  section  of  the  cornea  as  is  now 
made,  the  couiiter-])uncture  extremity  of  the  section,  when  a  counter-puncture 
is  ttl'ecttd,  makes  so  small  an  opening  in  the  anterior  clianiher  as  compared  with 
its  size  externally,  and  this  is  a  deception,  for  of  course  its  least  dimensions  are 
only  practically  available  in  the  evacuation  of  a  lens.  The  point  of  the  knife 
being  directed  towards  the  centre  of  the  pupil,  the  cornea  is  transfixed  at  its 
uj>per  margin  at  the  right  hand  extremity  of  the  intended  incision  ;  the  point  of 
the  knife  is  then  carried  on  between  the  cornea  and  iris  along  the  upper  circum- 
ference of  the  anterior  chamber.  No  counter-puncture  is  made,  but  the  knife 
is  quickly  brought  into  a  more  vertical  position,  and  with  a  firm  hand,  and 
quickly,  by  little  to-and-fro  movements,  the  section  is  continued  as  far  as  need 
be  to  the  lelt  extremity  of  the  intended  opening.  That  this  extremity  may 
be  square  like  the  other,  and  not  at  all  oblique,  the  knife  should  be  either 
drawn  out  at  the  end  of  the  section,  held  quite  vertically  ;  or,  the  knife  being 
held  horizontally,  the  edge  is  brought  upwards  and  forwards,  and  its  point  is 
made  so  to  cut  its  way  out  suddenly  at  one  stroke.  The  corneal  opening  should 
be  as  large  as  one-third  of  the  circumference  of  the  cornea ;  it  had  much  better 
be  unnecessarily  large,  than  a  little  tuo  snjall  in  any  case  ;  it  is  easily  extended  at 
either  end,  if  it  should  seem  to  be  necessary,  by  re-introduction  of  the  point  of 
the  knife  into  the  anterior  chamber,  and  cutting  right  or  left.  No  conjunc- 
tival flap  is  left  to  cover  the  wound  :  it  is  doubtful  if,  when  it  has  been  left, 
the  corneal  wound  heals  any  the  better.  A  considerable  iridectomy  is  as 
usual  made  (p.  358),  and  the  lens-capsule  opened  (p.  360).  To  evacuate  the 
lens,  the  back  of  the  curette,  held  horizontally,  is  now^  j)^*^^^^^^  on  the  globe 
between  the  lower  margin  of  the  cornea  and  the  point  below  it,  at  which  the 
globe  is  held  with  the  fixing  forceps.  By  moderate  pressure  backwards, 
gradually  increasing,  and  by  a  succession  of  little  sliding  movements  from  below 
upwards,  never  reaching  the  edge  of  the  cornea,  the  upper  margin  of  the  lens 
will  begin  to  protrude  at  tlie  corneal  opening,  and  dilate  it  :  as  soon  as  it  is  cer- 
tainly advancing  out  of  the  eye,  the  sliding  movements  must  be  discontinued, 
and  the  simple,  very  gradually  increasing  backward,  and  upward  pressure  alone 
is  to  be  kept  up  on  the  eye  or  the  lens  ;  its  largest  part  not  having  passed  the 
opening,  may  recede  as  well  as  advance  alternately  with  each  up  and  down 
nujvement  of  the  curette,  and  the  extraction  might  never  be  completed.  This 
steady  backward  pressure  is  to  be  kept  up  patiently  until  the  largest  part  of 
the  lens  is  certainly  quite  outside  the  corneal  opening,  when  the  whole  body 
of  the  lens  will  probably  fall  aside  out  of  the  way,  or  it  may  be  pushed  aside, 
only  not  witli  the  curette,  for  the  pressure  must  not  be  altogether  intermitted. 
At  least  we  are  no  more  concerned  about  it,  and  have  only  now  to  care  for  the 
complete  removal  of  all  the  softer  cortical  lens-matter  lelt  behind  in  the  an- 
terior chamber.  The  curette  is  continuously  pressing  on  the  lower  front  part 
of  the  globe,  and  now  again  the  sliding  movements  upwards  may  be  recom- 
menced, still  not  reaching  forwards  beyond  the  lower  margin  of  the  cornea  ; 
by  this  the  vitreous  body  advances  still  more,  and  the  lower  part  of  the  iris 
and  cornea  are  brought  into  contact  with  it  first,  and  soon,  the  pressure  and 
upwards  sliding  movements  being  continued,  the  lower  margin  of  the  pupil  is 
seen  to  be  quite  clear  and  black.  The  curette  may  now  be  slid  a  little  up  on  to 
the  lower  part  of  the  cornea ;  the  opaque  soft  lens-matter  will  then  rise  higher, 
and  so  gradually,  as  it  is  seen  to  advance,  and  the  clear  pupillary  space  to 
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"become  larger  and  larger,  the  curette  pursues  it  until  it  is  just  all  outside 
the  corneal  oj^ening.  At  this  stage,  of  course,  the  slightest  continuance  of 
pressure  would  lead  to  an  escape  of  vitreous  Immour.  If  the  curette  be  at  any 
time  slid  upwards  too  soon,  so  as  to  get  in  advance  of  some  of  the  soft  lens- 
matter,  the  tendency  is  to  push  it  back  from  the  corneal  outlet,  and  it  will 
probably  never  be  made  to  escape,  or  vitreous  humour  will  be  lost.  No  frag- 
ments of  lens-matter  must  be  left  in  the  corneal  wound  or  between  the  lids. 
A  drop  of  atroj^ine  may  be  placed  between  the  lids.  A  piece  of  fine  linen 
(about  6X3  inches),  is  placed  over  both  eyes,  a  little  pad  of  fine  wool  is  placed 
in  each  orbital  space,  and  over  this  is  fitted  a  Liebreich's  bandage  of  elastic 
knitted  cotton,  and  tied  comfortably  tight. 

Sichel's  moderately  pointed  knife  cuts  througli  the  cornea  better  than  the 
very  obtuse  keratome,  or  the  very  acute  Von  Grate's  extraction-knife ;  and  in  the 
way  it  is  recommended  to  be  used,  the  inner  and  outer  openings  of  the  cornea 
may  be  made  of  the  same  size,  square  at  both  extremities,  less  obliquely 
through  the  coats,  and  the  pupillary  area  is  never  transgressed.  The  incision 
may  be  less  easily  done,  and  less  rapidly  than  is  a  single  movement  straight 
forward  with  a  cutting  instrument ;  but,  for  the  curved  incision,  a  previous 
determination  of  the  line  to  be  followed  and  a  firm  free  hand  only  are  needed. 

Escape  of  the  vitreous  humour  is  the  most  important  mishap  in  a  cataract 
extraction  operation  that  is  likely  to  occur.  It  is  not  that  the  loss  of  any 
small  portion  of  vitreous  humour  is  in  itself  very  prejudicial,  but  it  is  not 
often  that  a  very  small  portion  only  does  escape  :  if  a  little  escape,  it  is 
probably  followed  by  more  ;  and  the  quantity  is  hardly  recognised  at  the  time. 
If  vitreous  humour  be  lost  in  the  operation,  it  influences  the  ultimate  result 
unfavourably ;  the  eye  is  so  much  the  less  safe  as  an  organ  of  vision  hereafter, 
though  the  proximate  result  of  the  operation  is  successful.  In  the  serous 
fluid  occupying  tlie  place  of  the  aqueous  chambers  and  of  the  lens  and  the 
vitreous  humour  that  is  lost,  the  iris  falls  back  out  of  its  place,  leaving  a  very 
deep  anterior  chamber,  as  it  were,  and  has  also  probably  got  adhesions  posteriorly 
to  some  new  false  membranes.  And  all  synechice  are,  as  I  have  said,  in  any  case, 
incompatible  with  a  prospect  of  safety  for  the  future  result.  But  if  vitreous 
humour  escape  in  any  cataract  operation  before  the  lens,  or  that  portion  of  the 
cataract  which  it  was  intended  to  evacuate  by  the  operation,  the  operation  is 
seriously  marred ;  for  if  then  the  lens-matter  be  removed— and,  the  vitreous  body 
having  got  precedence,  it  very  likely  cannot  be, — more  and  more  of  the  vitre- 
ous humour  is  allowed  to  escaj)e  by  necessity.  Even  if  the  major  part  of  the  lens 
be  after  all  remo^  ed,  the  prolapsed  vitreous  body  will  retain  some  considerable 
fragments  and  press  them  aside  against  the  iris  and  ciliary  body,  and  so  very 
likely  mechanically  set  up  inflammation.  The  Surgeon  is  bound  to  be  alert  in 
detecting  the  least  tendency  to  or  beginning  of  prolapse  of  the  vitreous  body :  the 
opaque  lens-matter,  instead  of  advancing,  perhaps  recedes  a  little,  and  soon  a 
small  transparent  bead  appears  in  the  corneal  oi^ening.  This  opening  very 
likely  is  too  small,  and  needs  enlarging  ;  but  after  this,  when  the  vitreous  humour 
has  shown  itself  once  in  the  wound,  still  it  would  be  dangerous  to  attempt  the 
evacuation  of  the  cataract  by  pressure  ;  a  sharp  hook  for  a  hard  cataract,  or  a 
spoon  or  the  suction-curette  for  soft  lens-matter,  may  be  used.  Sometimes 
vitreous  humour  will  escape  at  the  close  of  the  operation,  after  the  lens  has 
been  removed ;  this  is  insomuch  less  serious ;  but  at  all  events,  if  vitreous  humour 
have  escaped  before  tlie  lids  are  closed  and  bandaged,  the  escaping  vitreous  body 
should  be  divided  across  close  to  the  corneal  opening  with  a  pair  of  scissors ;  then 
the  wire  speculum  is  raised  a  little  from  off  the  surface  of  the  globe  to  remove 
its  weight,  and  to  prevent  the  action  of  the  orbicularis  upon  it ;  and  then,  this 
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nmsclo  l)t'ing  at  the  time  tolerably  passive,  the  speciilnm  is  removed  and  the 
eye  quietly  closed.  In  the  old  semicircular  flap-extraction  operation,  vitreous 
humour  was,  perhaps,  more  frequently  lost  than  it  is  in  Von  Griife's  operation  ; 
but  then,  in  the  Litter  operation,  it  is  more  likely  to  anticipate  the  evacuation 
of  the  lens. 

If  the  lens,  as  a  whole,  or  the  greater  part  of  it,  have  fallen  down  into  the 
vitreous  chamber,  the  attempt  is  to  be  uiade  to  transfix  it  with  a  long  needle  or 
sharp  hook,  and  remove  it ;  but,  lost  to  sight — and  the  ophthalmoscope  cannot, 
in  this  stage  of  the  proceedings,  be  employed — it  can  seldom  be  reached. 
Sometimes  after  a  blow,  a  lens,  perhaps  already  cataractous,  becomes  separated 
from  its  attachments,  and,  in  its  capsule,  dislocated  into  the  anterior  chamber 
or  the  vitreous  space.  In  the  former  situation  especially  it  must  be  removed  at 
once  (because  of  the  mechanical  irritation  and  consequent  inflammation  of  iris 
and  ciliary  processes  to  be  anticipated),  by  a  sufficiently  large  opening  in  the 
cornea,  made  with  the  point  of  a  cataract-knife — care  being  taken  meanwhile 
not  to  press  the  lens  back  again  through  the  pupil  :  if  this  be  avoided,  it  will 
in  all  probability  readily  enough  escape  when  the  incision  is  completed.  I 
have  seen  a  lens  half-dislocated  through  the  pupil,  and  held  by  the  sphincter 
iridis.  The  iritis  set  up  in  this  case  was,  of  course,  very  acute.  A.  lens, 
dislocated  into  the  vitreous  space,  if  quite  separated  and  fallen  to  the  bottom 
of  this  space,  would  be  probably  visible  with  the  ophthalmoscope  even  although 
it  were  transparent,  and  had  not  yet  become  cataractous.  It  must  be  brought 
forward  into  the  anterior  chamber  and  removed  by  use  of  a  long  needle  or  a 
sharp  hook,  introduced  through  the  sclerotic  or  in  any  way  most  convenient  to 
secure  it,  if  it  can  be  done  ;  but  it  is  very  difficult  to  do  this,  especially  if  the  lens 
be  still  transparent.  If  the  blow  have  burst  the  globe,  the  lens  will  be  found  in 
some  cases  beneath  the  conjunctiva,  external  to  the  globe.  The  rupture  of  the 
globe  is  probably  in  or  just  behind  the  ciliary  region ;  and  the  lens  is  lying 
beyond  it,  further  from  the  cornea.  It  is  seen  as  a  rounded  semi-transparent 
prominence,  probably  liiir/er  the  wpiKrlid  and  far  hack,  and  it  is  easily  removed 
by  opening  the  conjunctiva  underneath  which  it  is  lying.  Sometimes  a  lens  or 
cataract  is  half-dislocated  into  the  vitreous  chamber,  that  is  to  say,  it  is  held 
still  partly  by  the  suspensory  ligament,  as  by  a  hinge,  and,  fixed  here,  it  can 
move  to  and  fro  ;  it  also,  of  course,  must  l)e  at  once  removed.  Indeed,  a  lens, 
cataractous  or  not,  dislocated,  or  half-dislocated  in  any  direction,  is  to  be 
removed — if  it  can  be  done  ;  for  the  lens,  if  transparent,  is  not  in  position  to  be 
of  use,  and  beside  this,  in  all  probability  it  must  soon  become  opaque. 

Needle-Operation. — This  is  the  method  to  be  preferred  for  soft  cataract 
at  any  age,  so  that  we  have  only  to  determine  which  is  a  soft  cataract.  It  is 
not  often  found  but  as  "  congenital "  cataract,  or  in  traumatic  cases  in  young 
persons.  Diabetic  cataracts  are  soft.  If  a  middle-aged  or  elderly  person  have 
soft  cataract,  it  is  as  in  infants  and  young  persons  bluish-white,  rather  uniform 
in  colour  ;  it  has  no  hard  nucleus  ;  and,  especially,  it  is  not  at  all  amber- 
coloured.  If,  in  any  cataract  case,  a  needle-operation  be  necessary,  it  should  be 
done  without  much  delay.  The  earlier  in  life,  and  the  sooner  after  the  com- 
mencement of  the  cataract,  the  more  quickly  it  will  be  absorbed  afterwards. 
Infants,  unless  at  the  time  very  young  or  sickly,  should  be  operated  on ;  or  their 
eyes,  when  they  begin  to  observe  objects,  get  wandering  oscillatory  movements 
as  a  confirmed  habit  in  after-life  ;  and  infants  particularly  well  bear  the  risks 
of  swollen  lenses.  Though  the  lenses  of  young  persons,  and  still  more  of  chil- 
dren swell  up  much  more,  and  more  rapidly  than  do  those  of  adults,  or  still 
more  of  old  people,  when  their  capsules  are  lacerated  accidentally  or  by  surgical 
operation,  the  iris  and  ciliary  processes  in  them  seeuL  very  little  inclined  to 
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take  on  inflammatory  action  by  the  jjiessnre  and  meclianical  irritation  of  the, 
in  these  cases  very  soft,  swollen  lens-matter.  The  immediate  result  of  the  use 
of  the  needle  in  this  operation  is,  that  the  cataractous  lens  Lecomes  very 
much  increased  in  bulk  by  the  admission  of  the  aqueous  humour  within  its 
capsule. 

Operation. — The  needles  used  should  be  very  fine,  and  should  not  let  the 
aqueous  humour  escape  beside  them.  The  pupil  is  to  be  dilated  with  atropine, 
which  must  be  constantly  employed  in  these  cases  during  all  the  surgical  treat- 
ment. An  anaesthetic  is  sometimes  necessary.  A  stop-speculum  is  inserted 
between  the  lids,  to  keep  them  apart ;  and  a  little  fold  of  conjunctiva  and  subcon- 
junctival tissues  is  to  be  seized  with  the  toothed  forceps  just  below  the  cornea,  or 
opposite  to  the  point  at  which  the  needle  is  to  be  introduced,  as  may  be  most  con- 
venient, to  steady  the  eye.  The  needle,  held  in  the  other  hand,  is  made  to  enter 
the  anterior  chamber  through  the  cornea,  at  some  part  near  the  margin,  wher- 
ever it  may  seem  best,  probably  at  the  upper  and  outer  part ;  it  must  not  be 
passed  very  obliquely  through  the  coats  of  the  cornea,  or  in  its  use  they  will 
be  raucli  twisted.  Tiie  point  of  the  needle,  having  passed  the  pupillary  margin, 
is  then  carried  on  down  to  the  centre  of  the  anterior  surface  of  the  lens,  which 
is  nearer  to  the  cornea,  according  to  the  youth  of  the  patient,  and  made  to 
enter  its  substance  a  little  way,  and  the  capsule  is  torn  open  by  moving  the 
needle-point  in  various  directions  to  and  fro.  If  the  operation  be  performed 
for  the  first  time  in  a  very  young  patient,  the  lens  is  so  soft  that  it  is  very  readily 
broken  up  by  the  to-and-fro  movements,  and  by  rotation  of  the  needle  (drilling), 
but  it  soon  afterwards  swells  up  very  much,  and  therefore  but  little  should  be 
done.  If  the  needle  be  passed  far  into  the  substance  of  the  lens  towards  the 
nucleus,  it  will,  unless  the  patient  be  very  young,  become  fixed  in  the  denser 
substance,  and  the  lens  will  move  about  as  a  whole  on  the  needle,  and  may 
become  dislocated.  If  the  patient  be  older,  or  have  been  before  operated  on, 
one  needle  will  not,  perhaps,  freely  lacerate  the  tough  anterior  capsule,  and 
two  may  be  required.  The  fixing  forceps  must  then  be  entrusted  to  an  assist- 
ant ;  or,  one  needle  being  entered  some  distance  in  the  anterior  chamber,  it 
may  be  used,  the  patient  being  then  quiet,  for  an  instant,  as  a  fixing  point, 
holding  the  eye  forwards,  until  the  needle  in  the  other  hand  has  been  also 
entered,  and  then  the  eye  is  perfectly  under  command.  If  one  needle  only  be 
required  to  be  used,  it  is  better  to  use  neither  speculum  nor  forceps,  but  the 
fingers  of  the  other  hand  (Fig.  455)  instead  of  both,  unless  the  eye  be  small 
and  deep  in  the  orbit.  If  two  needles  are  to  be  used,  the  speculum  must  be 
employed,  and  then,  choosing  an  o2:)portunity  when  the  eye  is  still,  one  needle, 
and  then  quickly  that  in  the  other  hand,  is  introduced  ;  and  the  operation  is 
completed  with  the  two  needles,  opening  out  the  lens,  whilst  at  the  same  time 
they  keep  the  eye  steady. 

The  needle-operation  is  always  the  best  for  infantile  cataract.  So,  in  child- 
hood, if  one  of  these  so-called  congenital  cataracts  have  been  left  so  long  for 
operation,  it  should  be  broken  up  with  the  needle  for  its  ultimate  gradual 
removal  by  the  natural  process  of  absorption.  Children  and  young  adults 
hardly  ever  have  any  other  kind  of  cataract  than  the  congenital,  unless  it  be 
the  result  of  some  wound  or  mechanical  injury  of  the  lens  :  then  also,  if 
the  lens  have  become  opaque,  unless  already  the  lens-capsule  be  sufficiently 
lacerated,  the  needle  must  be  employed  at  once,  and  again  and  again  whenever 
it  may  seem  to  be  necessary  to  expedite  and  complete  the  process  of  removal, 
after  a  longer  or  shorter  time,  according  to  the  ra^Didity  with  which  the  absorp- 
tion proceeds  ;  and  this  will  be  more  or  less,  in  inverse  proportion  to  the  age  of 
the  patient.    Though  the  anterior  chamber  is  so  small  and  the  iris  so  close 
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upon  the  lens,  in  iniancy,  still  it  seems  that  nothin-  is  to  be  feared.  In  no 
juvenile  cataract  will  it  ever  be  necessary  to  make  a  large  opening  and  remove 
the  lens  as  a  whole. 

If  tlie  lens,  wounded  either  accidentally,  or  by  the  surgical  operation,  swell 
mudi,  or,  whatever  sw.  lling  occurs,  should  there  be  any  symptoms  of  inflam- 
mation ot  the  iris  and  ciliary  processes,  more  at  least  than  a  very  slight  red- 
ness in  the  ciliary  region  and  no  marked  tension,  which  may  be  disregarded 
(and  this  is  more  likely  the  older  the  patient  may  be,)  the  process  of  absorp- 
tion IS  arrested  ;  the  lens-matter,  or  some  of  it,  must  for  both  reasons  be 
removed  at  once  by  use  of  the  broad  needle  and  suction-curette,  and  if  amoncr 
the  diflluent  lens-matter  and  aqueous  humour  be  found  a  solid  nuclear  portion 
of  the  lens  remaining,  the  corneal  opening  should  be  enlarged  with  a  knife  for 
Its  removal  with  a  scoop,  if  without  one  it  will  not  escape.    Of  couise,  unless  it 
follow  an  accidental  wound,  the  lens  should  not  be  so  much  exposed  by  so 
extensive  a  laceration  of  its  capsule  as  to  admit  of  so  much  swelling  that  in- 
flammation follows  ;  but  this  cannot  always  be  calculated  beforehand.  In 
Jir.d  operating  in  any  case  on  an  eye  by  the  needle-operation,  unless,  perhaps, 
in  infants  and  very  young  children,  it  is  well  not  to  make  more  than  a  small 
opening  in  the  lens-capsule,  for  fear  of  this  mechanical  irritation  and  after  in- 
flammation ;  also,  I  would  not  extensively  at  first  break  up  the  lens  within 
this  opening,  or  the  consequent  swelling  may  open  out  the  whole  lens,  thou-h 
the  opening  made  in  the  capsule,  by  tlie  needle,  was  not  large.  Withiira 
week,  even  in  the  older  patients,  in  any  case,  I  think,  the  greatest  amount  of 
swelling  conseciuent  on  needle-operation  will  be  reached.    After  that,  so  long 
as  the  bulging  lens-matter  shows  in  tlie  wound  it  may  be  left- the  pupil  being 
merely  kept  dilated  constantly  with  atropine  drops  or  belladonna  lotion,  whilst 
absorption  is  going  on. 

In  a  few  weeks,  more  or  less,  the  lens-matter,  whicli  was  Inilgin-,  no  lon-er 
protrudes  ;  the  surface  is  perhaps  rather  flattened,  and  the  situation  of  the 
opening  made  in  the  lens-capsule  is  somewhat  excavated.    The  needle  then 
should  be  used  again  ;  and  at  the  second  or  at  least  the  third  time  of  usincr  it 
^after  sufhcient  intervals,  there  is  no  fear  of  the  remaining  lens-matter  swelTin- 
enough  to  bring  about  any  inflammation,  and  it  is  much  more  nnlikelv  now 
that  a  fragment  of  lens  should  be  detached  and  so  set  up  inflammation.  Hence 
the  needle  may  be  used  in  the  latter  operations  more  and  more  freely  each 
time.  And  the  needle  must  be  employed  whenever  the  bulging  out  lens-matter 
no  longer  protrudes,  and  the  wound  in  the  lens-capsule  seems  to  be  a  little 
excavated  ;  lor,  it  the  repetition  be  long  deferred,  the  lens-capsule  in  front  may 
become  so  tough  that  it  can  never  be  thoroughly  broken  up,  and  it  will  be 
drawn  m  at  the  edges  of  the  surgical  wound,  enclosing  some  portions  of  white 
opaque  lens-matter  which,  if  not  in  the  centre  so  as  to  obstruct  vision  will 
show  when  the  pupil  is  large,  and  are  a  defect,  in  appearance,  in  the  '^ood 
result  to  be  expected  from  timely  interference.  If  the  capsule  be  toughened^,  the 
lens  will  perhaps  move  al)out  on  the  end  of  the  needle  as  it  is  moved  about 
and  the  lens-capsule  is  no  more  torn  open.    A  second  needle  must  then  be 
introduced  from  the  opposite  side  of  the  cornea,  and  then  with  it  the  lens  may 
be  held  and  steadied  while  the  needle  in  the  other  hand  tears  open  in  various 
directions  the  capsule,  and  breaks  up  the  lens-substance  freely  ;  or,  if  it  be 
very  tough,  the  two  needles,  introduced  from  each  side  of  the  cornea  and 
meeting  at  the  same  aperture  in  the  lens-capsule,  may  have  their  points  separated 
so  as  to  make  a  large  rent  in  it.     The  posterior  capsule  is  throughout  to  be 
cRrefully  preserved  from  any  accidental  wound.    If  it  should  be  wounded 
whilst  the  lens  is  still  bulky  and  softened,  and  it  let  the  vitreous  body  come 


42 


OPHTHALMIC  SURGEEY. 


forward  and  protrude  in  the  midst  of  tlie  lens-matter,  the  vitreous  body  pushes 
aside  the  fragments  of  broken  up  lens  against  the  iris  and  ciliary  processes, 
and  mechanically  sets  up  inflammation,  which  commonly  ends  badly.  It  is 
very  difficult — if  not  impossible — to  remove  such  fragments  by  the  curette  or 
the  syringe,  without  injuring  the  vitreous  body,  which  lies  in  the  way  ;  it  will, 
however,  be  better  to  lose  some  vitreous  humour  than  to  leave  much  lens- 
matter  pressing  upon  the  iris,  &c.,  if  such  a  mishap  should  occur,  and  the 
fragments  can  be  removetl.  In  the  final  stage,  however,  of  "solution"  or 
keratonyxis  (as  the  needle-operation  has  been  called),  very  little  of  the  lens 
being  left,  the  carefully  preserved  'posterior  lens-capsule  has  not  unfrequently 
to  be  purposely  torn  open,  and  a  rent,  through  which  the  vitreous  body  pro- 
trudes, to  be  made  ;  for  small  opaque  fragments  often  remain  ujion  this  capsule, 
after  most  of  the  lens-matter  has  been  removed  little  by  little  ;  or  delicate 
grey  webs  and  streaks  and  puckerings  appear  in  or  upon  it,  visible,  perhaps, 
only  by  use  of  the  oblique  illumination,  and  yet  interfering  very  much  with 
good  vision.  There  are  now  no  fragments  of  lens  that  can  be  displaced  and 
excite  inflammation. 

In  old  j)eople,  or  even  in  adults,  a  needle-operation  is  a  very  tedious  process. 
The  lens-matter,  though  swollen,  has  irregular  hard  margins,  and  will  very 
likely  set  up  inflammation  of  the  iris  and  ciliary  processes,  &c.  A  detached 
fragment  of  the  hard  senile  cataract  left  after  an  extraction  will  be  very  likely 
to  do  the  same ;  and  elderly  people,  in  any  inflammation  of  the  eye,  are  always 
more  likely  from  their  age  to  get  a  glaucomatous  complication  of  the  disease. 
But  if  a  young  adult  have  one  useful  eye,  a  cataract  in  the  other  may  be  got 
rid  of  by  repeated  use  of  the  needle,  doing  each  time  very  little  with  it ;  and 
the  process,  tedious  as  it  is,  is  safe  from  the  greater  risks  of  extraction  ;  and  the 
inconvenience  of  the  delay,  in  such  a  case,  will  not  be  felt.  If  in  this  process 
of  solution  there  should  in  any  case  appear  to  be  increased  tension  (T.  1.)  even 
though  the  pupil  be  fully  dilated  (atropine  of  course  being  used)  and  there 
be  no  ciliary  redness,  the  swollen  lens-matter  must  be  at  once  evacuated,  and 
perhaps  an  iridectomy  upwards  done  at  the  same  time. 

Suction-operation. — Fluid  cataracts  are  sometimes,  but  not  often,  found  ; 
the  whole  contents  of  the  lens-capsule  being  evacuated  into  the  anterior 
chamber  when  the  capsule  is  torn  open  with  a  needle.  They  occur,  perhaps, 
in  young  adults  for  whom  we  should  use  the  needle.  They  look  like  soft 
cataracts  ;  and  they  can  hardly  or  unfrequently  be  distinguished  from  ordi- 
nary soft  cataracts,  besides  that  from  their  rarity  they  are  not  expected.  They 
appear  of  an  uniform  colour.  Somewhat  like  them  surgically  are  the  cataracts 
of  diabetic  patients,  though  these  latter  are  not  fluid,  only  very  soft ;  so  that, 
after  the  needle  has  been  used,  although  the  patient  be  middle  aged,  the 
whole  of  the  lens  is  mixed  up  in  the  aqueous  humour,  and  can  be,  and  indeed 
must  be,  removed  forthwith.  In  this  1  am  speaking  of  my  recent  experience, 
in  which  I  have  had  a  succession  of  cases  of  diabetic  cataract,  all  alike,  and 
all  successfully  treated  by  suction,  at  one  operation,  as  described  below.  I 
do  not  say  that  all  diabetic  cataracts  must  be  like  those  to  which  I  refer  : 
they  were  of  a  bluish  milky  colour,  very  large,  apparently  pressing  forwards 
the  iris,  with  some  broad,  convergent,  indistinctly  glistening  strise  anteriorly, 
rather  lighter  in  colour  than  the  body  of  the  lens  itself.  The  syringe  is  also 
available  in  the  cases  of  wounds  of  the  lens  in  children  or  young  adults,  in 
which,  soon  after  the  injury  (or  a  first  needle-operation),  in  a  week  or  there- 
abouts, the  whole  lens  is  much  swollen  altogether,  and  in  cases  where,  by  a 
subsequent  needle-operation,  it  has  been  completely  broken  up  and  has 
become  uniformly  swollen  and  diftluent.    In  the  youngest  patients,  it  is  most 
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prol)al)le  that  the  natural  process  of  absorption  will  suffice  to  effect  the  removal 
of  the  lens-niatter  without  risk  of  inflammation.  If  it  should  be  altogether 
very  much  swollen,  even  if  there  be  no  dangerous  symptoms,  it  is  well  to  hasten 
the  cure  by  evacuating  at  least  the  major  jwt  of  the  soft  cataract.  Not  unfre- 
(juently  the  wound  in  the  cornea,  through  which  the  lens  was  wounded,  will  be 
the  most  convenient  way  of  reaching  the  lens  ;  and  often,  when  a  soft  swollen 
lens-mass  is  pressing  outwards  the  lips  of  the  wound,  the  thin  weak  recent 
cicatrix  retaining  it  may  be  easily  traversed  with  the  end  of  the  suction-curette, 
and  so  it  may  be  altogether  removed  without  any  cutting  instrument.  The  opera- 
tion is  a  very  admirable  one,  and,  if  practised  carefully  in  the  above-mentioned 
cases,  it  deserves  more  consideration  than  it  has  obtained.  Diffluent  lenses  used 
to  be  evacuated  by  the  curette  ;  a  sutiiciently  large  opening  having  been  made 
with  a  broad  needle,  the  curette  was  iiitroduced  into  the  anterior  chamber,  and  a 
gush  of  the  aqueous  humour  and  lens-matter  took  place,  and  then,  by  various 
little  movements  to-and-fro,  a  little  more  of  the  lens-matter  was  made  to  flow 
along  the  groove  of  the  instrument.  Now,  in  such  a  case,  by  using  the  syringe, 
with  the  end  like  that  of  a  curette,  but  made  tubular,  keeping  the  point  of  it  in 
the  posterior  arpieous  chamber,  and  the  orifice  being  forwards,  we  can,  without  any 
movements  endangering  the  iris,  suck  out  the  whole  of  the  diffluent  lens-matter. 
The  corneal  opening  is  made  with  abroad  needle,  which  should  be  made  to  enter 
aloo  the  lens  and  lacerate  the  capsule,  if  necessary.  It  should  be  large  enough 
easily  to  admit  the  suction-curette  ;  and  the  point  of  this,  when  once  intro- 
duced, should  be  brought  into  the  centre  of  the  jjujnllary  area,  and  then  carried 
back  until  it  is  in  contact  with  the  jjosterior  lens-capsule.  When  there,  the  point 
should  not  he  moved  about,  or  it  may  draw  in  the  iris,  or  afterwards  the  cornea, 
with  the  lens-matter,  or  bruise  the  iris.  The  patient  being  recumbent,  and  the 
point  of  the  instrument  kept  well  back  in  the  posterior  aqueous  chamber,  in 
the  hollow  of  the  posterior  capsule,  all  the  diffluent  lens-matter  will  fall  towards 
the  orifice  and  be  drawn  in  succession  into  the  syringe.  If,  in  a  case  of  a  swollen 
accidental  or  surgical  traumatic  cataract,  the  Surgeon  cannot  be  sure  that  the 
lens-substance  is  completely  dissolved  in  the  aqueous  humour,  after  a  lapse  of 
time  amply  sufficient  according  to  the  age  of  the  patient  (the  older  the  patient, 
the  slower  is  the  cataract  in  becoming  dissolved  in  the  aqueous  humour),  it  will 
be  better  to  defer  the  use  of  the  syringe  until  some  evidence  of  irritation,  red- 
ness in  the  ciliary  region,  &c.,  shows  itself.  In  no  case  would  it  be  necessary  to 
wait  more  than  a  week  or  ten  days  ;  but,  if  the  lens-matter  be  imperfectly  dis- 
solved, some  fragments  clog  the  small  tube  of  the  syringe,  and  then  it  is 
necessary  to  remove  the  instrument  from  the  eye,  and  reverse  the  action  so  as 
to  force  out  the  fragment  causing  the  obstruction  in  the  tube  of  the  syringe. 
This  necessitates  the  introduction  and  reintroduction  and  various  movements  of 
the  syringe,  almost  as  much  as  used  to  be  required  with  the  old  curette  in  the 
anterior  chamber. 

The  suction-curette  is  invaluable,  especially  for  the  total  removal  of  the 
Avhole  lens  at  once,  without  any  previous  needle-operation  on  an  earlier  day,  by 
a  very  small  opening  in  the  cornea,  in  diabetic  and  other  quite  exceptional 
cases  of  cataract  ;  and  next  in  those  in  which  the  preliminary  operation  (or  an 
accidental  wounding  of  the  lens)  has,  after  a  little  while,  made  it  possible  and 
desirable  thus  to  remove  the  lens,  or  a  great  part  of  it,  in  a  large  number  of 
cases  ;  for,  with  the  suction-curette,  the  corneal  opening  need  be  only  very 
small,  and  the  parts  concerned  little  disturbed.  The  great  amount  of  swelling 
of  the  cataractous  lens-substance,  and  the  evenness  of  its  bluish- white  tint,  are, 
together  with  the  history  of  the  case  and  the  age  of  the  patient  considered,  the 
best  indications  that  can  be  obtained  of  the  practicability  of  a  suction-opera- 
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tion  ;  but  if,  in  any  case,  the  operation  sliould  prove  to  "be  impracticable,  it  bas 
no  way  precluded  a  subsequent  traction-operation  with  a  larger  opening  in  the 
cornea.  It  is  also,  in  different  cases,  sometimes  useful  in  other  operations  for 
cataract,  in  cases  where  the  old-fashioned  open  curette  would  have  been  used, 
80  as  to  employ  suction-power  instead  of  traction,  &c.  Whenever  a  cataract  has 
been  removed  by  flap-extraction  or  smaller  corneal  section,  and  soft  cortical 
matter  and  shreds  of  lens-capsule  remain,  less  injury  to  the  parts  is  probably 
done  by  use  of  the  suction-curette  than  by  the  old  curette  or  other  traction 
instrument ;  but  the  latter  must  be  used  in  many  cases  when  the  cortical 
matter,  &c.,  is  not  very  soft,  and  the  suction-curette  becomes  clogged.  As  to 
the  shreds  of  lens-capsule  and  lens-matter  involved,  the  grooved  curette  cannot 
possibly  remove  them,  and  considerable  fragments  of  lens-matter  cannot  be 
removed  with  either  the  suction  or  the  grooved  curette  so  readily  as  with  a  scoop. 
The  grooved  curette  acted  best  when,  with  the  first  gush  of  aqueous  humour 
along  its  groove,  the  opportunity  was  taken  to  let  pass  along  with  the  aqueous 
humour  as  much  as  possible  of  the  diffluent  lens.  Kow,  with  the  suction- 
curette  there  is  no  voluntary  gush  along  the  tube  of  the  instrument  when  it  is 
introduced,  only  beside  it,  perhaps,  and  the  space  beside  it  is  not  large  enough 
to  let  pass  any  but  the  smallest  fragments  that  may  come  in  the  way  ;  so,  not  to 
lose  the  opportunity  given  by  the  natural  force  of  expulsion  and  the  greater 
quantity  of  fluid  contents,  we  must  begin  to  employ  the  suction-power  as 
soon  as  possible  after  we  have  entered  the  suction-curette  in  the  anterior 
chamber,  or  the  aqueous  humour  without  the  lens-matter  may  be  running  to 
waste. 

Secondary  Operations  for  Cataract. — Opaque  matters  on  the  capsule  of 
the  lens,  remaining  after  removal  of  cataract  by  any  one  of  the  various  fore- 
mentioned  methods,  very  often  necessitate  a  final  operation  ;  without  which, 
indeed,  the  promised  good  result  of  the  operation — for  there  has  been  no  iritis 
in  these  simple  cases — is  in  abeyance.  When  it  is  plain  that  this  little  opera- 
tion will  be  required,  it  should  be  done  as  soon  as  all  redness,  remaining  after 
the  primary  and  major  operation,  has  disappeared  from  the  eye  ;  for,  if  it  be  long 
deferred,  the  capsule  becomes  so  tough  that  it  cannot  be  torn  through  without 
much  force,  or  the  use  of  two  needles,  and  even  then,  perhaps,  a  rent  insuffi- 
ciently large  is  made  ;  and,  moreover,  the  force  used,  and  the  dragging  made 
on  the  parts  around,  may  light  up  an  inflammation  which  will  after  all  close 
the  aperture  made  in  the  capsule.  It  is  seldom  indeed  that,  with  a  pupil 
widely  dilated,  one  cannot  see,  after  removal  of  the  lens,  some  opaque 
patches  and  streaks  left  upon  the  posterior  capsule  in  situ  ;  but  these  are  very 
often  only  found  in  the  margin,  and  there  chiefly  in  most  cases  where  they 
are  generally  distributed.  Others  consist  of  shrivelled-up  remains  of  the 
anterior  lens-capsule,  and  of  traces  of  the  cataract  itself ;  and  yet,  although 
these  may  be  considerable,  if  they  have  been  drawn  away  towards  the  circum- 
ference with  the  retracted  capsule,  as  they  are  usually,  all  Avays  behind  the  iris, 
when  not  under  the  influence  of  atropine,  they  Avill  require  no  needle-operation. 
If  the  central  parts  be  clear,  there  would  seem  to  be  no  obstruction  to  vision, 
and  the  patient  should  have  good  sight ;  but,  as  in  doubtful  commencing  cataract- 
cases,  we  have  two  methods  of  examination — the  ophthalmoscopic  mirror,  and, 
if  this  fail  to  show  us  any  opacity,  or  to  explain  otherwise  why  vision,  with 
proper  spectacles,  is  still  imperfect,  oblique  illumination,  by  which,  sometimes, 
such  a  puckering  of  the  posterior  capsule  is  detected  as  (without  any  opacity) 
to  require  an  opening  to  be  made  in  it  with  a  needle.  By  the  ordinary  needle- 
operation  for  these  secondary  cases,  when  there  is  a  central  obstruction,  the 
opacities  arc  but  thrust  away  and  subsequently  left  to  be  drawn  aside  alto- 
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gether,  and  permanently,  by  the  shrivelling  of  the  lacerated  capsule,  leaving 
thus  the  central  part  free  and  nnohstructed.  ^ 

The  eye  is  fixed  open  and  steadied  by  use  of  the  wire  specnluni  and 
toothed  forceps  ;  or,  if  one  needle  only  will  be  wanted  to  be  used,  the  operator 
may  employ  the  fingers  of  his  left  hand  instead  of  both  (see  Fig.  455);  then  he 
passes  into  the  anterior  chamber,  through  some  marginal  part  of  the  cornea, 
wherever  it  may  be  most  convenient,  and  not  very  oblicpiely  through  the  coats' 
a  cataract-needle,  the  point  of  which  is  then  brought  down  towards  the  capsule' 
and  so  far  as  to  reach  some  way  across  it  to  the  side  opposite  to  that  at  which  it 
has  been  entered :  the  capsule  is  then  penetrated :  and,  without  passing  the  instru- 
ment any  further  into  the  eye,  the  point  is  carried  back,  and  towards  the  side  at 
which  it  has  been  introduced.  The  needle  should  traverse  imperceptibly  the 
capsule,  but  it  may  have  become  tough,  and  offer  some  resistance  ;  or,  in  an  old 
neglected  case,  althougli  it  may  be  perforated,  it  is  so  very  tough  and  elastic  that 
It  cannot  be  torn,  witliout  the  help  of  another  needle  entered  on  the  opposite 
Bide  of  the  cornea.  And  we  may  not  merely  regard  the  opening  that  is  to  be 
made  without  considering  the  force  used  :  the  operation  must  be  done  without 
any  dragging  upon  the  ciliary  processes  and  surrounding  parts,  or  iritis 
even  ophthalmitis  may  be  set  up  in  the  eye. 

Sometimes  after  cataract-operation,  a  fragment  of  oparpie  lens-matter,  euvc 
loped  m  capsule,  remains  in  the  pupil  :  as  it  is  a  deformity,  but  chiefly  be 
cause  It  obstructs  vision,  it  must  be  displaced  or  removed.    With  a  needle  it 
may  be  detached  at  the  i^arts  at  which  it  is  least  firmly  attached  in  the  circum- 
ference, and  then  it  may  be  pushed  aside,  and  perhaps  it  will  be  retracted  behind 
the  ins,  and  remain  out  of  sight,  and,  as  regards  the  patient,  offer  no  obstruc- 
tion to  vision  :  it  does  no  harm  and  may  be  left  there,  but,  if  it  remain  very 
loose,  sometimes  or  always  appearing  in  the  pupil,  and  interfering  with  vision, 
or  if  111  the  former  needle-operation  it  seem  to  be  but  slightly  connected  with 
the  surrounding  j^arts,  then  it  may  be  removed  with  iris  or  cannula  forceps, 
introduced  by  a  sufficient  opening  made  in  the  margin  of  the  cornea  with  a 
knife  or  a  broad  needle.    This  may  only  be  done  if  its  attachments  be  weak  ; 
if  they  be  strong,  perhaps  they  can  be  cut  through  first  of  all  with  iris  or 
cannula  scissors,  and  the  forceps  then  used.    AVith  iris-forceps  and  iris-scissors 
we  have  much  more  power  and  certainty  than  with  the  cannula  instruments  ; 
but  for  their  use  we  must,  of  course,  have  a  larger  corneal  opening.  Some- 
times, and  not  unfrequently,  an  opaque  l)and  or  two  are  found  behind  the  pupil, 
after  cataract-operation,  in  the  level  of  the  posterior  capsule;  if  one  of  these  be 
m  the  way  of  vision,  it  may,  if  recent  and  not  thick,  and  if  it  cannot  be  broken 
through  with  a  single  needle,  be  twisted  and  broken  by  two  needles  introduced 
from  opposite  sides,  or  divided  with  scissors  :  then  it  will  retract  and  remain 
out  of  sight.    The  twisting  operation  is  somewhat  dangerous,  by  reason  of  the 
dragging  it  may  cause  upon  the  ciliary  processes,  &c.    Experience  in  this  and 
in  other  eye-operations  only  will  inform  us  how  much  force  may  be  used  :  but 
if  the  eye  be  otherwise  useless,  some  operation  must  be  done  at  all  events^  and 
1  think  m  such  cases  prol)ably  it  is  best  boldly  to  make  a  quarter  section  of  the 
circumference  of  the  cornea  with  a  knife,  then  to  introduce  the  points  of  a 
pair  of  iris-scissors,  having  one  point  blunt  to  be  kept  next  the  cornea,  and 
the  other  sharp  to  be  thrust  within  the  pupil,  behind  the  band,  and  so  to 
divide  It  and  leave  it  in  two  parts.      The  cannula  instruments,  forceps 
and  scissors,  are  introduced  by  making  for  them,  with  a  broad  needle,  a  pre- 
liminary opening  in  •  the  margin  of  the  cornea,  wherever  it  may  be  most 
convenient,  not  very  obliquely,  or  in  use  they  will  bruise  the  cornea,  and  only 
just  sufficiently  large  so  as  to  retain  as  much  as  possible  of  the  aqueous  humour, 


46 


OPHTHALMIC  SUEGERY. 


and  as  large  a  space  in  tlie  anterior  chamber  as  may  be  for  the  use  of  the 
instruments. 

In  all  the  above  cases,  I  have  presumed  that  there  are  no  considerable  iritic 
adhesions,  certainly  not  any  occlusion  of  the  pupil  ;  if  either  exist,  it  is  probably 
best  to  make  an  iridectomy  in  the  situation  best  adapted  for  an  artificial  pupil, 
and  if  by  this,  behind  it,  some  remains  of  the  cataract  be  exposed,  to  incise  the 
membrane,  or  to  divide  it  with  scissors. 

EXTIRPATION  OF  THE  EYEBALL. 

If  an  eye  be  rendered  useless,  especially  if  it  be  in  conseijuence  of  some  former 
injury,  it  is  probably  best  to  remove  it ;  certainly  if  any  irritation  or  inflamma- 
tion exist  in  the  other  eye,  or  if  it  be  unsijjjhtly,  or  if  there  be  any  foreign  body 
remaining  within  it,  or  if  the  patient  be  one  who  cannot  probably,  at  a  future 
time,  at  once  obtain  good  advice  when  sympathetic  irritation  may  have  arisen. 
In  the  latter  case,  that  of  tlie  labouring  man  or  of  the  needle-woman,  the  sight  of 
the  seeing  eye  will  be  secured  ;  and,  then,  even  if  the  j^atient  cannot  afford  an 
artificial  eye  for  the  future,  the  deformity  of  a  vacant  palpebral  aperture  is 
comparatively  of  very  little  importance.  But  if,  when  the  least  occasion  may 
arise,  the  patient  be  in  the  way  of  good  advice,  and  be  duly  convinced  of  the 
importance  of  not  neglecting  any  trifling  and  transitory  pains  and  obscurations 
in  the  sound  eye,  and  the  one  lost  be  also  in  appearance  an  eye,  it  may  be 
left.  In  some  cases,  that  are  not  urgent,  the  value  of  appearances  may  turn 
the  scale  in  determining  whether  or  not  to  recommend  extirpation.  An  eye 
should  certainly  be  excised  if  it  be  blind  and  painful,  or,  if  sympathetically 
without  pain,  the  other  eye  be  threatened  in  the  least  degree.  The  operation  of 
excision  is  urgently  called  for,  in  cases  of  intraocular  morbid  growths,  as  soon  as 
detected  with  the  ophthalmoscoj)e  or  otherwise  ;  when  a  foreign  body  is  known  to 
remain  within  the  eye,  and  cannot  be  extracted  from  it,  even  if  the  eye  be  not 
quite  blind,  or  but  very  little  painful  or  tender  at  the  time  ;  also  at  once,  in 
cases  of  suppuration  of  the  eye  after  ophtlialmitis,  or  of  haemorrhage  and  clot 
filling  the  eye,  at  the  time  when  an  operation  has  been  done.  A  lost,  blind  and 
painful  glaucomatous  eye,  or  a  glaucomatous  eye  that  is  blind  and  has  been  pain- 
ful, should  be  removed  ;  for  in  the  latter  case  it  is  useless,  and  the  pain  will  re- 
turn ;  or,  if  iridectomy  were  to  be  done  to  prevent  the  recurrence  of  pain,  it  is  a 
blind  eye  at  all  events,  and  rather  unsightly.  The  probability  of  much  -pain  to 
be  experienced  in  a  disorganised  globe  would  decide  the  question  in  favour  of 
the  operation.  And,  whenever  it  is  to  be  recommended,  it  must  be  strenuously 
urged  ;  and,  if  it  be  not  adopted,  the  responsibility  of  the  decision  must  be 
plainly  made  to  rest  with  the  patient.  Sympathetic  irritation  in  a  blind  eye 
affecting  the  other  may  be  allayed  ;  but  the  sympathetic  inflammation,  following 
the  loss  of  an  eye  for  practical  purposes,  by  old  injury  or  deep-seated  inflam- 
mation, is  one  of  the  most  terrible  and  intractable  and  destructive  with  which 
we  are  acquainted.  And  if  it  be  subdued,  it  will  recur  :  each  time  with  some 
more  impairment  of  vision  afterwards.  An  eye  totally  blind  will  never  see 
again.  And,  with  a  good  artificial  eye  adapted,  the  deformity  of  the  extirpation 
will  not  be  much. 

In  this  place  it  seems  to  be  necessary  to  distinguish  between  blindness  as  the 
word  is  used  by  ophthalmologists — a  want  of  perception  of  light — and  blindness 
in  the  common  acceptation  of  the  term.  By  blindness  is  generally  meant  no 
more  than  a  greater  or  less  degree  of  want  of  useful  vision,  but  real  blindness  of 
an  eye  is  only  to  be  diagnosed  in  some  such  way  as  the  following.  The  palm  of 
the  Surgeon's  hand  is  closely  applied  over  the  eye  not  in  question,  the  patient 
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l>ein;^'  placed  opposite  to  a  noiseloss  gas-burner,  or  other  very  bright  light,  but 
not  so  near  that  the  heat  of  the  lianie  is  ai)pret  iable  ;  ^vhen  (juestioned  very  many 
tinifs,  tilt'  patient,  if  blind,  cannot  rightly  tell  the  Hanie  from  the  absence  of  it, 
when  it  is  turned  down  so  low  that  no  actual  light  remains.  The  patients  have 
had  tlie  power  of  vision,  they  may  be  habitually  truthful,  but  they  are  glad  to  de- 
ceive themselves  unconsciously  (we  need  not  tell  them  so);  they  feel  the  warmth 
of  the  sun's  rays,  or  of  the  fire,  and,  knowing  what  is  the  cause  of  this,  they  think 
tliat,  as  they  used,  they  still  perceive  the  accompanying  liglit  :  they  hear  the 
shutters  shut  and  the  lanq)  set  on  the  table,  and  they  picture  to  themstdves  the 
light,  and  even  the  objects  lit  up  l)y  it,  in  their  accustomed  positions.  Or, 
they  subject itrlij  see  Hashes  of  light,  which  are  symptomatic  of  their  complaint, 
and  are  analogous  to  the  liglit  we  see  in  the  dark  with  our  eyes  shut  when  the 
eyelids  are  violently  rubbed.  They  say  they  can  fmd  their  way  about,  but 
tlien  it  is  in  their  own  homes.  Tliey  say  they  can  count  fingers,  and  then  they 
hold  up  their  own  to  count.  They  are  loth  to  believe  that  they  really  see 
notliing  at  all,  and  therefore  it  is  that  in  all  cases  it  is  necessary  rigidly  to 
cross-examine  every  patient  in  whose  case  we  have  reason  to  suspect  total 
blindness  or  the  absence  of  any  perception  of  light.  A  few  questions  will  be 
only  misleading,  and  every  such  case  must  be  treated  as  if  we  suspected  the 
l)atient  of  malinfjerituj,  as  it  is  Cidled  by  army  surgeons. 

Thk  Operation  is  thus  done.  When  the  i)atient  is  under  the  influence  of  an 
amesthetic,  a  (spring)  wire  speculum  is  inserted  between  the  lids  to  keep  them 
open  ;  the  ccjnjunctiva  is  seized  with  toothed  forceps,  at  any  part  near  the 
margin  of  the  cornea,  ami  a  small  opening  is  made  in  it  with  rather  blunt-pointed 
scissors.  In  the  next  place,  the  conjunctiva  is  to  be  divided  all  around  the 
cornea.  This  may  be  done  by  inserting  one  blade  of  the  scissors  beneath  the 
conjunctiva  where  it  has  been  opened,  and  drawing  the  globe  with  the  forceps 
one  way  or  the  other,  as  may  be  most  convenient ;  or  by  seizing  the  conjunctiva 
with  the  forceps  at  the  i)art  to  be  next  cut  through,  if  it  be  too  closely  adherent  to 
the  subjacent  parts  to  allow  tlie  passage  of  the  point  of  the  scissors.  Or  the  stra- 
bismus-hook (Fig.  453,  (/),  inserted  at  the  opening  made  in  the  conjunctiva,  may 
be  carried  round  the  cornea,  and  the  conjunctiva,  raised  a  little  in  this  w^ay, 
may  be  conveniently  cut  through  if  it  be  loose.  When  the  circular  incision 
of  the  mucous  membrane  is  completed,  the  subconjunctival  tissues,  seized 
at  dilferent  ]>arts  in  the  wound,  are  cut  through  with  the  scissors,  the  points 
being  directed  backwards  and  kept  as  closely  as  i)ossil)le  to  the  globe.  An  open- 
ing blill  deeper,  close  to  the  globe,  in  some  part  of  the  circumference  of  the  wound, 
]>  made  with  the  scissors,  and  then  the  strabismus-hook  is  passed  beneath  the 
tendon  of  one  or  other  of  the  rectus  muscles,  which  is  divided,  and  so  are  then  the 
otlier  tendons  in  succession  and  otlier  intervening  parts  close  to  and  connected 
^\■ith  the  globe.  ^  The  tendons  of  the  obli(pie  muscles  being  directed  to  the  tem- 
l>oral  side  to  be  inserted,  the  hook  must  Ije  directed  outwards  and  kept  very  close 
to  the  globe  to  secure  them.  But  only  the  four  rectus  muscles  are  generally 
w  uvih^  a  separate  search.  All  the  tendons  being  cut  through,  the  divided  ocular 
insertion  of  the  internal  rectus  is  seized  with  the  forceps  and  the  eye  drawn  out- 
wards ;  a  pair  of  scissors  curved  on  the  flat  (Fig.  453,  e)  is  carried  down  beside 
the  globe  on  the  nasal  side,  as,  on  this  side,  the  optic  nerve  enters  the  globe 
and  is  most  easily  reached  ;  the  scissors  are  opened  a  little  and  advanced,  and 
the  nerve  is  at  one  stroke  divided.  The  globe  now  generally  comes  forward 
suddenly.  It  is  drawn  forward  by  holding  it  at  the  point  of  insertion  of  one 
of  the  rectus  muscles  or  wherever  it  may  be  secured  conveniently,  and  any 
remaining  adherent  soft  parts  are  divided,  always  of  course  as  before,  close 
to  the  globe.     Dixon  finds  it  convenient  to  leave   the  insertion  of  the 
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internal  rectus  muscle  to  be  at  last  di\'ided  after  all  the  other  muscles  hare 
been  cut  through,  and  the  oj^^tic  nerve  also.  Sometimes,  if  the  globe  be 
staphylomatous  or  enlarged,  so  that  after  the  division  of  the  rectus  tendons 
it  is  difficult  to  reach  further  back  vrith.  two  instruments  within  the  com- 
paratively small  palpebral  ai>erture,  it  is  convenient  then  to  remove  the 
spiing-speculum,  and  with  the  points  of  the  fingers  within  the  two  lids  to 
force  them  backwards,  so  that  the  eye  comes  to  stand  out  in  front  of  the  lids  ; 
and  this  being  done,  the  optic  nerve  may  be  easily  reached  with  the  scissors 
and  divided,  and  the  remaining  soft  parts  dissected  from  the  globe.  Or  it  may 
.even  be  necessary  to  enlarge  the  palpebral  aperture  at  the  outer  canthus,  or 
to  evacuate  some  of  the  fluid  contents  of  the  eye.  After  the  four  rectus 
tendons  have  been  divided  in  this  operation,  the  removal  of  the  globe  should 
be  completed  as  quickly  as  may  be,  to  prevent  loss  of  blood,  or  its  being 
extensively  effused  in  the  orbital  and  palpebral  areolar  tissue  ;  for,  if  the  latter 
take  place,  it  is  so  much  the  more  difficult  to  reach  the  deeper  surrounding 
parts  to  divide  them,  and  the  wound  is  longer  in  healing,  and  the  lids  of  the 
patient  are  for  so  much  the  longer  time  discoloured  afterwards.  Hence  we 
must  stop  the  bleeding  as  soon  as  possible  after  the  globe  is  removed  from  the 
orbit  The  most  effectual  way  is,  perhaps,  the  speculum  being  still  within  the 
lids,  or  reintroduced,  to  have  a  basin  of  cold  water  brought,  and  a  sponge  full 
of  it  held  at  some  height,  so  that  the  water  falls  from  it  in  a  continuous  stream 
and  ^vith  some  force  into  the  vacant  orbital  space,  a  large  empty  sponge  being 
also  placed  against  the  temple  of  the  side  of  the  extirjiation  to  receive  the 
flow  of  water.  It  should  be  continued  until  the  oozing  of  blood  from  between 
the  lids  has  ceased.  Then  a  small  round  empty  sponge,  compressed  to  make 
it  go  between  the  lids  and  a  little  way  into  the  orbital  space,  is  placed  there, 
and  confined  very  closely  with  a  bit  of  cotton  bandage,  tied  tightly  round 
the  head,  the  knot  over  the  sponge,  and  this  should  be  left  so  for  six  hours. 
It  then  may  be  removed,  and  simple  water-dressings  applied  until  the  wound 
is  healed.  "When  this  is  complete,  if  a  glass  eye  is  to  be  worn,  it  should  be 
adapted  at  once  ;  or  one  of  small  size  should  be  at  first  introduced  ;  for  after  a 
time  the  lids,  left  unsupported,  will  not  contain  one  of  full  size,  and  the  parts 
wiU  less  rapidly  accommodate  themselves  to  the  new  state  of  things,  the  puncta 
are  misplaced,  and  the  lashes  inverted  and  a  source  of  irritation.  The  soft 
parts,  including  the  muscles  that  surround  the  eye  removed,  now  inserted  into 
a  central  mass  of  hard  cicatricial  tissue,  will  form  a  cushion  on  which  the  arti- 
ficial eye  rests,  and  some  little  power  of  motion  will  thus  be  given  to  it  ; — less, 
of  course,  than  after  the  operation,  next  to  be  described,  of  ahscission,  or  than 
in  those  cases  in  which,  generally  in  former  times,  an  artificial  eye  was  em- 
ployed, those,  namely,  in  which  the  stump  of  an  eye,  lost  accidentally  or  by 
the  ill-result  of  some  surgical  operation,  was  left  and  was  suffered  to  remain 
behmd  the  lids.  The  cicatrix  in  the  conjunctiva,  after  an  excision,  is  gene- 
rally cruciform  :  an  indication  of  the  four  different  points  at  which  the  tendons 
t^f  the  four  rectus  muscles  are  left  and  have  diawn  in  a  little  the  mucous  mem- 
brane. In  the  centre  sometimes  is  found  a  button- like  projection  of  some  of 
the  soft  parts  left  outside  the  mucous  membrane  in  the  healing  of  the  scar, 
and  constricted  by  it  to  a  narrow  neck  in  the  centre  behind  the  projection.  It 
is  easily  snipped  off  with  a  pair  of  curved  scissors.  Less  deformity  or  greater 
perfection  in  simulating  the  appearance  and  movements  of  a  lost  eye  may  be, 
no  doubt  obtained  by  abscission  ;  but  it  is  generally  a  short-sighted  policy,  and 
A'ery  often  as  dangerous  in  the  end,  though  brilliant  at  the  time,  as  was  the  old 
operation  of  couching  for  cataract. 

There  is  but  one  serious  mishap  afier  an  excision-operation  ;  and  that  is,  con- 
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tinned  bleeding  from  the  deep-seated  soft  parts  many  hoiu^  after  the  operation. 
It  arises  from  parts  inaccessible  from  their  being^far  back  in  the  orbit,  and 
so  nnich  the  more  so  when  the  areolar  tissue  of  the  orbit  and  lids  is  distended 
with  blood  :  tliese  become  so  tense  and  prominent,  and  pressure  is  so  diffi- 
cult of  application  in  the  midst  of  so  much  infiltrated  areolar  tissue  and  fat, 
even  if  one  knew  exactly  whence  the  bleeding  came,  that  it  is  difficult  to 
overcome  it  when  it  occurs.  It  has  never  but  once  occurred  to  me  since  I  have 
used  the  cold  water  as  above  described,  and  the  sponge  and  tight  bandage  sub- 
sequently to  this,  after  the  operation.  In  a  previous  case,  very  early  "in  my 
practice,  where  perhaps  in  doing  the  operation  I  had  not  merely  divided  the 
parts  close  to  the  globe  of  the  eye,  I  was  caUed  to  the  patient  in  the  night  after 
I  had  operated.  The  lids  formed  two  enormous  red  protrusions,  and''  a  little 
stream  of  blood  flowed  continuously  from  between  them  :  I  tried  the  actual 
cautery  ineffectually,  and  succeeded  at  last  by  thrusting  long  pointed  rolls  of 
linen  soaked  in  tinctme  of  perchloride  of  iron,  in  different  directions  into  the 
spongy  mass.  ' 

It  can  never  be  worth  whQe  to  do  the  operation  of  abscission  in  any  case 
otherwise  favourable  for  the  operation,  unless  the  patient  intend  to  wear  a 
glass  eye  ;  if  he  do  not,  the  globe  had  certainly  better  be  excised  at  once  :  and 
m  such  case,  an  operation  has  sometimes  been  done  to  create  a  permanent 
artificial  ptosis,  by  removal  of  a  part  of  the  levator  palpebree  muscle  near  its 
mserLion  into  the  cartilage  of  the  u^Dper  lid,  by  an  incision  throucdi  the  skin 
just  below  the  upper  edge  of  the  orbit ;  the  lid  then  falls,  and" the  vacant 
space  IS  always  covered  by  it.  If,  instead  of  carefully  preserving  the  conjunc- 
tiva, as  m  cases  of  excision  of  the  eye  in  which  an  artificial  eye  is  to  be  worn 
It  be  aU  removed,  the  Hds  will  be  evenly  and  permanently  closed  and  this^  I 
have  done  in  some  such   ' 


cases. 


As  to  the  old  operation  for  extirpation  of  the  globe,  in  which  a  crreat  part  of 
all  of  the  surrounding  contents  of  the  orbit  were,  with  it,  removed  with  a  lar-e 
knife,  it  is  never  neces.^ary,  and  therefore  it  is  never  done  by  able  SurgeoiJ!s 
except  m  cases  in  which  a  malignant  or  other  growth  has  penetrated  the  coats 
of  the  eye  from  within,  and  extended  more  or  less  into  the  soft  parts  around 
Then  these  parts  must  be  ^Addely  cut  away,  when  the  globe  is  excised,  with  a 
kmfe  or  scissors,  as  may  be  most  convenient. 

Abscission.— A  few  years  ago  this  operation  was  much  more  in  use  than  it 
now  is.  It  is  applicable  to  cases  in  which  there  is  no  essential  pain,  in  which 
the  disease,  staphyloma  coniece  generally,  is  confined  to  the  front  of  the  crlobe 
so  that  by  this  operation,  at  least  probably  and  mainlv,  aU  the  parts  dis'ea^ed 
may  be  removed. 

staphyloma  is  a  term  appHed  to  any  bulging  of  a  part  of  the  coats  of  the 
eyeball,  primarily  of  the  sclerotic  or  corneal,  or  of  anv  tissues  replacing  these 
proper  coats.    Staphyloma  cornese  generally  begins  at  a  part  at  which  there  is 
a  scar,  the  cicatricial  tissues  being,  if  not  thinner,  at  least  less  capable  of  resist- 
ing intraocular  pressure,  whether  of  the  normal  amount  or  in  excess  The 
staphylomatous  parts  may  have  been  merely  weakened  bv  old  inflammatior 
without  any  breach  of  surface ;  or  actual  loss  of  substance  mav  have  been  replaced 
by  imperfect  tissues  that  give  way,  if  not  at  once,  Tvdth  verv  little  provocation 
A  sclerotic  staphyloma  will  involve  the  other  coats  \dthin  it,  which  also  become 
expanded  and  thinned.    A  corneal  staphyloma  frequently  carries  with  it  the 
ins,  which  had  become  adherent  to  the  posterior  surface  of  the  cornea  when 
the  disease,  the  first  cause  of  the  staphyloma,  brought  them  into  contact 
and  thus  It  IS  expanded  over  the  bulged  cornea  behind  it.    A  corneal  staphv' 
loma  generally  has  a  central  white  patch,  iU  defined  in  the  comparativelv  clear 
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tissues  around  it,  the  leucoma  marking  the  old  disease  in  which  it  had  begun. 
A  small  partial  corneal  staphyloma,  in  a  seeing  eye,  may  he,  if  sufficiently 
well  defined,  simply  removed  with  a  knife,  leaving  the  remaining  clear  cornea, 
in  the  hope  it  will  firmly  cicatrise,  and  not  again  bulge,  and  afford  still  useful 
vision  ;  but  such  a  case  is  not  often  met  with,  nor  is  the  hope  then  often  ful- 
filled. If  an  eye  with  total  but  inconsiderable  staphyloma  cornese  retain  some 
vision,  one  can  only  do  abscission  or  excision,  if  the  patient  decidedly  wish 
it  ;  then  it  may  be  done  because  it  will  only  go  on  from  bad  to  worse,  and  at 
a  future  time  the  operation  will  be  inevitable.  But  in  a  case  of  extreme  cor- 
neal staphyloma,  the  eye,  very  probably,  still  retains  perception  of  light ;  and 
of  this,  unless  it  be  all  the  j^atient  sees,  the  other  eye  being  lost,  no  account 
must  be  taken,  and  the  operation  must  be  recommended. 

Pain  alone  does  not  contra-indicate  the  operation  of  abscission,  but  it  must 
be  apparently  such  as  is  due  only  to  the  disease  of  the  anterior  parts  of  the 
eye,  to  the  irregular  surface  and  prominence  of  the  quasi-corneal  tissue,  some- 
times even  exposed  for  some  time  to  the  air,  and  drying,  as  the  lids  can  hardly 
close  over  it. 

The  object  of  the  operation  is  to  remove  an  useless  and  painful  or  un- 
sightly feature,  and  to  gain,  instead  of  it,  a  low  stump  as  a  good  foundation 
for  an  artificial  eye.  If  we  are  careful  to  remove  the  lens,  which  is  liable  to 
chalky  and  other  degenerations,  and  the  ciliary  body,  which  is  full  of  muscular 
tissue,  nerves,  and  blood-vessels,  together  with  the  offending  parts,  we  get  rid 
of  future  sources  of  offence,  and  very  much  lessen  the  chances  of  irritation 
and  inflammation  in  it,  and  of  sympathetic  irritation  and  inflammation  in 
the  other. 

But  there  are  many  cases  in  which  abscission  or  excision,  one  or  the  other, 
is  called  for  ;  and  in  these  cases,  generally,  excision  is  undoubtedly  advisable. 
In  the  cases  of  great  staphyloma  cornese,  the  deeper  parts  are  only  compara- 
tively sound,  and,  even  if  they  were  quite  sound,  after  abscission,  the  stump 
made  by  the  operation,  though  one  is  very  careful  to  remove  the  ciliary  body 
and  lens,  does  not  seem  practically  to  be  very  unlike  some  of  the  accidentally 
wounded  and  shrunken  globes  that  always  must  be  excised  whenever  the 
cases  occur.  The  cases  of  corneal  staphyloma  are  generally  those  of  young 
persons,  to  whom  personal  appearance  is  more  important  than  to  those 
more  advanced  in  years.  If  it  were  not  so,  the  excision  operation  would  be 
more  generally  adopted  in  cases  of  disease  of  the  front  only  of  the  eye.  The 
stump  of  an  eye  left,  if  it  can  be  made  useful,  is  a  much  better  foundation 
for  an  artificial  eye  to  be  worn  upon,  than  is  the  cushion  only  of  the  soft  parts 
left  far  back  in  the  orbit  by  excision  ;  and  the  ocular  muscles  have  a  definite 
insertion  and  action.  The  healing  of  an  abscissed  globe  is  tedious,  and  per- 
haps painful  ;  whereas  there  is  no  trouble  or  anxiety  whatever  about  the  heal- 
ing after  the  excision  of  an  eye.  But  few  comparatively  of  our  Jiospital  patients 
will  or  can  have  the  opportunity  in  future  years  of  continuing  to  provide 
themselves  with  an  artificial  eye,  every  year  or  two,  when  a  new  one  is  required. 
And  it  is  absurd  to  do  an  abscission  in  any  case  unless  the  patient  intend  to 
wear  a  glass  eye  ;  he  had  much  better  have  the  offending  globe  removed  at 
once  and  altogether,  if  for  that  reason  only.  In  private  practice  we  can  better 
depend  on  our  patients  not  neglecting  any  symptoms  against  which  they  are 
warned ;  and,  of  course,  the  stump  of  an  abscissed  globe  can  be  excised  at  any 
time  if  it  began  to  be  painful  or  tender. 

Operation. — An  incision,  oval  horizontally,  through  the  sclerotic  and  other 
coats  of  the  eye,  is  made  to  enclose  the  cornea,  ciliary  body,  and  lens,  all  of  which 
are  removed  together.    Sutures  may  or  may  not  be  used  to  draw  the  sides  of 
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the  gap  together,  from  above  and  below,  to  retain  better  the  vitreous  bod^^,  to 
hasten  the  time  of  healing,  and  leave  a  better  shaj^ed  stump  and  smaller  scar. 
J^ut  the  sutures  sometimes  give  much  pain  and  keep  up  inflammatory  symp- 
toms during  the  protracted  healing.  Supposing  they  are  employed,  three  or  four 
stout  and  semicircular  curved  needleSj  each  with  a  silver-wire  or  black  silk 
thread,  are  inserted  in  a  row  above  the  cornea,  at  about  half  an  inch  from  the 
corneal  margin.  These  are  respectively  carried  at  some  distance  behind  the 
ciliary  body  and  lens,  and  brought  out  below  the  cornea  at  about  as  far  from 
the  corneal  margin  as  they  were  when  introduced.  Then  a  puncture  is  made 
with  a  pointed  knife  through  the  coats  of  the  eye  at  about  half  an  inch 
external  to  the  margin  ot  the  cornea,  and  by  it  one  blade  of  a  blunt-pointed 
scissors  is  introduced,  and  so  an  oval  piece  of  sclerotic,  including  the  cornea, 
&c.,  is  removed  altogether,  and  just  within  the  points  at  which,  above  and 
below,  the  needles  traverse  the  sclerotic.  Then  the  needles  are  drawn  through, 
and  the  sutures  are  tied  in  knots  each  to  each. 

THE  OPHTHALMOSCOPE. 
The  advantages  of  the  ophthalmoscope,  in  a  surgical  point  of  view,  and  as  an 
aid  in  the  treatment  of  eye-diseases  generally,  have  been  alluded  to  (p.  334, 
et  seq.). 

Fig.  462  represents  the  way  in  which  I  recommend  the  instrument  to  be  used. 
The  patient  rests  and  steadies  his  head  against  a  high  upright-backed  chair. 


Fig.  462.— Use  of  the  Ophthalmosoope. 


iPjphthalmic  Hospital  Eejports,  vol.  III.  p.  64),  and  the  observer,  standing  before 
him,  can  easily  move  his  head,  not  only  from  side  to  side,  as  when  he  is  seated 
in  the  way  usually  recommended,  but  he  can  as  easily  look  from  above  or 
fbelow  ;  and  this  is  more  convenient,  as  he  can  more  easily  command  his  own 
movements  than  those  of  the  patient's  eyes.  The  best  common  ophthalmoscope 
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is  LieLreicli's.  It  lias  a  small,  jiolislied,  slightly  concave  metal  mirror,  reflect- 
ing enough  light,  but  less,  of  course,  than  a  silvered  glass  mirror,  which  more- 
over is  usually  made  larger.  The  silver  plate  has  a  rather  small  central 
aperture,  which  is  well  defined  as  compared  with  that  bored  through  the  thick- 
ness of  the  glass  plate  or  scraped  in  its  silvering.  The  mirror  is  framed  and 
backed  in  thin  brass,  painted  black.  A  short  black  hanrlle  is  appended,  and 
to  one  side  of  the  frame  is  a  clij),  to  hold  behind  the  hole  in  the  instrument 
one  of  various  small  lenses,  which  are  supplied  with  the  ophthalmoscope. 
This  clip  is  hinged,  so  that  the  lens  contained  by  it  can  be  turned  aside  when 
it  is  not  rec[uiied  to  be  used.  The  mirror  is  held,  as  in  the  figure,  to  the  right 
eye,  to  examine  the  right  eye  of  the  jDatient,  and  vice  versa,  with  the  handle 
horizontal,  the  little  finger  extended  for  the  patient  to  look  at,  which  if  he 
does,  then  the  observer  (unless  also  the  eye  that  is  being  examined  is  squinting) 
has  in  view  the  optic  nerve-entrance  in  the  fundus  of  the  eye.  And  this  is 
the  best  starting  point,  although  the  rest  of  the  deeper  parts  of  the  eye  remain 
to  be  examined.  It  is  best  to  begin  the  use  of  the  ophthalmoscoi^e  in  the 
normal  eye  (the  pupil  dilated  with  atropine)  of  a  young  person  of  fair  com- 
plexion. First,  a  reddish  glare  is  seen,  and  this  is  lighter  at  the  optic  nerve- 
entrance.  Then,  in  order  to  perceive  the  details  of  the  fundus,  the  lens,  held 
in  the  free  hand  of  the  observer,  is  brought  before  the  eye  that  is  examined  at 
a  distance  of  a  few  inches,  and  moved  all  ways  in  the  line  of  the  reflected  light 
of  the  fundus,  until  the  best  image  is  obtained.  This  hand  may  be  steadied 
against  the  forehead  of  the  patient.  This  mode  of  ophthalmoscopic  examina- 
tion is  the 'indirect,"  (inverted  image).  It  is  that  usually  employed.  Some 
practice  with  the  ophthalmoscope  is  necessary  before  proceeding  to  examine 
the  deep-seated  morbid  appearances  within  the  eye.  The  preliminary  use  of 
atropine  should  be  dispensed  with  as  soon  as  possible  in  learning  tlie  use  of  the 
oj^hthalmoscope,  and  always  afterwards,  when  the  diagnosis  without  it  is  not 
made  incomplete.  Or  at  least  it  may  be  employed  in  weak  solution,  for  one 
eye  only  (that  of  which  the  patient  is  independent — the  wovst  eye — the  least 
useful),  and  the  patient  forewarned  of  its  temporary  effects.  Waiting  for  the 
pupil  to  become  dilated  expends  time,  and  if  atropine  be  indiscriminately  used 
the  increasing  mischief,  in  some  cases  of  nerve- blindness,  &c.,  will  be  often 
ascribed  to  it.  And  for  ophthalmoscopic  diagnosis,  it  is  only  absolutely  required 
in  some  obscure  cases  of  commencing  cataract  or  of  vitreous  and  other  opacities 
in  the  fundus  oculi,  &c. 

With  the  ophthalmoscope,  a  lens  or  cataract  dislocated  by  a  blow  into  the 
vitreous  chamber,  and  lying  quietly  at  the  bottom  of  that  space,  or  gravitating 
perhaps  to  either  side,  may  often  be  detected.  Operation  follows,  of  course, 
in  this  case  the  diagnosis  afforded  by  the  ophthalmoscope,  which  without  it 
certainly  would  be  impossible  :  an  attempt  at  least  must  be  made  to  remove  the 
lens  "  couched"  thus  accidentally,  in  anticipation  of  the  irritation  and  inflam- 
mation that  it  will  set  up.  Dixon  {Ophthalmic  Hospital  Reports,  vol.  I.  pp.  280-5) 
reports  a  case  in  which  he  discovered  by  the  use  of  the  ophthalmoscojDe,  in 
the  ordinary  way,  a  foreign  body  (a  chip  of  metal)  entangled  in  some  remains 
of  blood-clot  hanging  in  the  vitreous  chamber.  Thus  aided,  and  having  per- 
fectly satisfied  himself  of  the  exact  position  of  the  foreign  body,  he  made  an 
opening  through  the  sclerotic  at  a  point  opposite  to  that  at  which  it  was  sus- 
pended, and  succeeded  in  removing  it  with  forceps.  Also  it  is  indispensable, 
previously,  in  desperate  operations  for  evacuating  the  fluid  of  detached  retina. 
Bader  uses  it,  indeed,  whilst  he  is  actually  operating.  That  is  to  say,  he 
passes  a  long  needle  in  through  the  sclerotic,  &c.,  at  a  point  opposite  to  the 
most  prominent  part  of  the  detached  retina,  and,  looking  through  the  oplithal- 
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nioi^copc,  lie  makes  the  needle  enter  tins  prominence  ;  then  he  gives  to  an 
assistant  the  ophthalmoscope,  to  direct  the  light  into  the  eye  ;  he  then  passes 
a  second  similar  needle,  also  through  the  sclerotic,  at  a  third  of  an  inch  from 
the  first,  and,  not  passing  it  further  in  than  the  first,  he  directs  it  to  the  same 
spot,  so  that  it  may  also  enter  the  detached  retina  ;  and  he  makes  them  touch. 
Finally,  by  approximating  the  handles,  without  any  other  change  of  position 
of  the  two  needles,  he  makes  the  rent  in  the  retina.  To  he  sure  that  this  is 
done,  he  withdraws  now  the  second  needle,  and  examines  the  fundus  again 
with  the  ophthalmoscope  himself,  to  see  if  the  subretinal  fluid  has  entered  the 
vitreous  chamber,  to  see  the  rent  if  possible,  or  some  evidence  of  the  success  of 
the  operation.  If  there  be  none,  he  re-introduces  the  second  needle,  to  repeat 
the  operation.  ' 


THE  EXD. 
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